WO 2011/ 101664PCT/ GB2011/ 050286 - Edi bl e Batter Conpositions and Met hods of
Preparing Batter-Coated Foods Using the Sane This invention relates to

edi bl e bavbeniconpesi ti ons for coating food substrates woiradB2ariessse
subsequent |y cooked, for exanple, by frying in fat and/or oil. More
specifically, the invention relates to edible batter conpositions which
reduce the amount of fat that is absorlbed when a batter-coated food pr oduct
i s cooked, for exanple, by frying in fat and/or oil, whilst maintaining
desirable characteristics of taste and texture in the cooked food product.
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batter” refers to edible batter conpositions that may 20 be used as an
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25 as being limted solely to traditional Japanese tenpura batter
conpositions, which require a specific recipe and preparation of the batter
conposi t iwootiolondsiai N t he characteristic structure of PapaBesH/ISe8pUr a
coatings. As used herein, the term"adhesion batter” refers to edible
batter conpositions that are 30 used to adhere an additional coating |ayer
to a food substrate. The adhesi on batt%er coati ng serves as an adhesive

| ayer between the food substrate and the additional coating | ayer. The
additional coating layer is formed fromdry, granular substances WO
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20 be used as an outer coating for food substrates. Tempura batters are responsible for the
initial crispness of a cooked batter coating when eaten, the visual appeal, and much of
the flavour of the cooked batter-coated food product. Accordingly, cooked tempura
batters require visual and structural qualities that are not required of adhesion batters. In
the context of the present invention, the term “tempura batter” should not be interpreted
25 as being limited solely to traditional Japanese tempura batter compositions, which
require a specific recipe and preparation of the batter compositions to obtain the

characteristic structure of Japanese tempura coatings.

As used herein, the term “adhesion batter” refers to edible batter compositions that are
30 used to adhere an additional coating layer to a food substrate. The adhesion batter
coating serves as an adhesive layer between the food substrate and the additional

coating layer. The additional coating layer is formed from dry, granular substances



4 - US 5,019,406 discloses the use of dietary fibre, such as powdered
cellulose, as an additive in batter conpositions to reduce the lipid

ret enti orwonofwioesb4batt er- coated foods. US 6, 224, 921 dipstlGEes/ishmeuse of
cold water-swelling rice-based starch products, such 5 as pregel atini sed
rice flour, phosphorylated rice starch and pregel atinised acetylated rice
starch, in fried batter conpositi ons.” S 2002/ 0001659 di scl oses t he use of
alginic esters to retard oil absorption by fried foods, such as noodl es,
doughnuts and batter coati ngl. 10 Wlliams etal. (Journal of Food Science,
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understood that absorption of fat and/or oil is of particular concern where
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cook OICOprngQEbatter’tmt&d)add budssleddoed apipogitiors. t he batter, and a second
frying step to prepare the food product for consunption. It is therefore
i nportant that any fat-reducing technol ogy be capabl e of achieving fat
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The use of HPMC or methylcellulose (MC) film-forming solutions is also disclosed by
30 Mallikarjunan et al. (Lebensmittel-Wissenschaft und Technologie, Volume 30, 1997,
pages 709 to 714).



25 product when fully cooked has a standard fat level, then there is no
benefit to the consuner. There is also therefore a need in the art for

f at - reducwogotigehésel ogi es that are capabl e of achi evi ngPCatGretusvisen over
two or nore frying steps, and which retain desired taste and textural
properties. 30 Furthernore, as noted above, nobst of the prior research in
this area has focused on fat reductidﬁltechniques which lead to reduced
product quality, for exanple taste and texture. The success of any fat
reduction technology is highly dependent on the WO
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provi de an énd pro GO Tharsis appealing to consuners rn terns of taste,
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upt ake fried foods is disclosed,in US 7,163,707. This docunent discl oses
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used in the above process are described in US 6,005,073, US 6,288,216, and
US 6, 45targlzgn frigyl baitescommgatierswi th US 7, 163, 707, an acidic solution of the
protein or peptide is conbined with a wide variety of food types, for
exanpl e by coating the food with the protein solution, injecting the

pr ot ei US @002i0001659 aliddhmsekoibd, user ofralginig) estees po ottaird ofl chhgormtionwby fridche
food. I.n particular, it is disclosed that the protein and/ or peptide

sof ut i PoapuEEss Beacie AR ATt Bhe i Runber of food add L ves,

i nclygli ng batter coatings. However, a particul ar di sadvantage of the
processes disclosed in US 7,163,707 is that acidification of the protein
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whi ch redudd fat absaptouighfrzsddoodeewy product 20 which is unacceptable to
consuners. In many cases, it is also necessary to add ethanol to the batter
conposition to obtain acceptable fat reduction. However, the use of ethanol
on afe imeusdd bRbrat6inliSolbeshtazatdents fAURtAKR int Ficl Ifasa@bhs ibe¥n dagctibed in t he
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batterﬁ%%g?ggﬁ%gﬁge@agg?;gﬁggmggﬁnﬁgwg t ai ned when using an edible batter
conposition conprising a protein and/or peptide m xture derived from ani m

tissue, e .concenfration of alkalj | ions in the edible batter
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20112003 69APCHSEBABLEISHI0 284ucefat ustdRe B9 ed faedpr esence of al kal i met al
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together with acidification nerely to obtain an acceptable reduction in the
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addition, t use of acids causes a reduction 1 n product qua
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and/ 26 ofial bdret teerdigin tresisttednpag idldakrfat Uptaddilh iparticuke) HPMG; aMCemdodthehe
batter conposition has been found to bz@unnecessar to obtain an acceptable
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found t t i t e ed] r 15 conpositions of
t he prégghgéﬁ%ggﬁﬁgﬁhé%ﬁ@ﬁ%éﬂgéﬁgﬁg%&gg®n%nggﬁhﬁgﬁggéﬁying steps, w thout
affe®@@ing the ability of the batter conpositions to reduce uptake of fat

and/or oil. Accordingly, the batter conpositions of the present invention
are of particular benefit in the pre-preparation of food products in
factories. However, it wll be appreciated that the fat reduction is

| i kewi se observed in single-fry processes. 20



Thus, according to a first aspect of the present invention, there is

provi ded an edi bl e batter conposition for frying in fat and/or oil, said
edi bl e bavbeniiclomasi ti on conprising: (a)27 to 57 wei ghttcpaBRzentosbiseur ;
25(b)40 to 70 wei ght percent water; and (c)0.15 to 3.0 wei ght percent of a
protein and/or peptide m xture derived from ani mal nuscul ar tissue, WD
2011/ 101664PCT/ GB2011/ 050286 8 - As “used herein, the term"alkali metal
ions" refers to the Goup | and Goup Il netal ions that are present in the
edi bl e batter conpositions of the present invention, in particular those
added iTiherdis theraipref a head énthegardermmsthode @sdriompositipne de rediudevibe, upsakeot her
additiv I . . . NN r i Iy i se
or edomin ity e T ARERAR bR Infind 8 &S oL BRRP R o,
and G expetted bgtansumpss. such as |ithiumor magnesiumions, may sonetinmes

al so be present, although generally in lower quantities than sodium

potassi um and cal ciumions. As used herein the term"alkali nmetal ions" is
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that are naturally found in flour, although the term does include al kali
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as the i ts.f i paSelf-ralsd . i Lter
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coat i nggsodranut oihsesabmstoilat@meaSuihacdpblimgs may take the form of adhesion
batters or tenpura batters, as defined above. The edi ble batter
conpositions of the invention preferably conprise at |east 45 wei ght

per cRptvyAteseardRdeng tBr RbBEabluptake bestareloreil ¢ ride be&sH coridE Foodl he
edi bl e batter 20 conpositions of the invention preferabl )é al so compri se

| ess t apdusts Egbrged on snalgefryprogassesnte. Wae@sseT iy whighha baliehreated fead
conposi . Oof i i Dl - red f 5. wei
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ot en RS 3 Pt ek Bt by Bha MttaheSiRE el (@5 Ha At et of
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protein _and/or peptide mxture, nore preferably up to 2.0 wei ght percent,

still M#FePpreferably up to 1.5 weight percent of the protein and/or

peptide m xture, and nost preferably up to 1.0 weight percent of the

protein and/or peptide mxture. WD 2011/101664PCT/ GB2011/050286 9 -
It will be readily understood that absorption of fat and/or oil is of particular concern where

the food product is subjected to two frying steps before consumption, as described
20 above, i.e. a first frying step in a factory environment to cook or part-cook the food
substrate and to set the batter, and a second frying step to prepare the food product for
consumption. It is therefore important that any fat-reducing technology be capable of
achieving fat reduction in a fully cooked food product, in the form in which it is consumed.
If the fat blocking effect occurs only during the initial part-cooking step, and the end
25 product when fully cooked has a standard fat level, then there is no benefit to the
consumer. There is also therefore a need in the art for fat-reducing technologies that are
capable of achieving fat reduction over two or more frying steps, and which retain

desired taste and textural properties.

30 Furthermore, as noted above, most of the prior research in this area has focused on fat
reduction techniques which lead to reduced product quality, for example taste and

texture. The success of any fat reduction technology is highly dependent on the



Additionally, the edible batter conpositions of the present invention nmay
conprise at |east 0.25 weight percent of the protein and/or peptide

m xt ure, worelipedeer ably at | east 0.4 wei ght percent of PCh&GB20OIEI286and/ Or
peptide m xture, and nost preferably at |east 0.5 weight percent of the
protein and/or peptide mxture. 5 Thus, the edible batter conpositions of
the present invention preferably conﬁﬁise from0.25 to 2.0 wei ght percent
of the protein and/or peptide m xture, and nost preferably from0.5 to 1.0
wei ght percent of the protein and/or peptide mxture. 10 The protein and/or
pept i dacaetability efethievead farodicirip reansHmessul dir ist ﬁhgmj@ramypqmnéblm arad fatr om
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shoul d thste] uekwlr@eededpearanoe.l ude finfish, such as cod 15 pol | ock, haddock,
pl ai ce, whitebait, salnon and trout, as well as shell fi sh, such as
crustaceans and nol luscs, for exanple lobster, shrinp, crab and crayfish.
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species suitable for unan consunption, such as chicken, turkey and duck.

20 As UsHB. Hef.ei dhis Wocuaent "diecipses @ Lﬁ@@sﬁothaéf gseq & tm@tem e¥hpeptide
e B BRREH SR AR Snfil MR oF QBRI Blked B0 LR REChUS 6Pl {1 h

and pou suc eef, "venison, |anb and exanpl e,
t he nugeptide obrrsmsﬂelormwslaé |ouha|amﬂefpmnfess)dre ne’sd:rdreld, incBc&e05,07a6r kKiSy,

duck, po i . Preferably, the protein and/ or peptide
m Xt ur%é@ %ﬁgaﬂngt ‘&grﬁﬂher cel lul ar conponents of the animal nuscle
tissye. WO 2011/101664PCT/ GB2011/ 050286 - 10 - \Were the edible batter

conposition is used to coat poultry substrates, the protein and/or peptide
m xt ur éN PSCYEaReE Wish M%éﬂﬁ%éér?f aATiFsEAYtpn of thepratein h pepliieisEoRkR

COMPOSiyi#0Y w&lpgfﬁ-gﬁt{/%fcf%& tg&% f%l"%%ﬁﬂee%y (EJESm rt‘HEefoBd 4 e %r&%ﬂ%' de

m xture Is pre derive rom neat . erein, eter motmn
refers SbhutlpnOIthCth ther probain Boloto@aimtoitie ﬁmdcoﬂ raixirtg thsm}rotmrt sautiorswidis trent i al

ot ai ndgd B i BBt 145 0% Binyap o oFiGe eolfioR i 0 B8 °

cent 15 fageaktuan vath 30npnBer P tfadbd atiditiee, trilumin @Qﬂﬂedacoanﬁ@@rSHbWever a
pr ot ei naceous substances obtained from ani mal nuscle tissue and subjected

to sub a8sR@f the Pregersestdieclosayn rf$ Hipt agidiicalian A
Pedirsir divasvasienref the dieclosadgn i o f - 10Re i Hint asickicalen AS,
typi calghy Bﬁ%ﬂ%oﬁt@h@&&ﬁhﬁﬂo %Zléféf%ser#tlél aTRE SLRISHPBPREI J7BIn LdiGtdy ot el n

and/ or e mxture I's selecte
|mpa|rs the flavour of the cooked food product. In addition, a high amount of protein is

needed in the batter compositions disclosed, which results in a tough and chewy product
20 which is unacceptable to consumers. In many cases, it is also necessary to add ethanol
to the batter composition to obtain acceptable fat reduction. However, the use of ethanol
on an industrial scale is hazardous due to its flammability. Further, the cost of the large

quantities of protein that are necessary is commercially prohibitive.

25 The present invention is based on the surprising discovery that a significant reduction in
the uptake of fat and/or oil by fried batter-coated food substrates can be obtained when
using an edible batter composition comprising a protein and/or peptide mixture derived
from animal tissue, where the concentration of alkali metal ions in the edible batter
composition is carefully controlled within a selected low range.

30
Without being bound by any particular theory, it is believed that alkali metal ions interfere

with the protein structure, limiting its ability to reduce uptake of fat and/or oil. To



(i) a protein mxture of nyofibrillar and/or sarcoplasm c proteins derived
fromanimal tissue; and/or (i) a peptide m xture prepared by enzynmatic
degr adat iwo 20ft/mig@rot ein m xture of nyofibrillar and/ or pearGE2p1 1A5MS6
proteins derived from 20ani mal tissue. Preferably, the protein and/or
peptide mxture is substantially free of sarcomeres and nyofibrils.
Sarconeres and nyofibrils conprise striands of tissue which are visible
using a mcroscope, and which are formed prinarily of sarcoplasmc and
nyofibrillar proteins. 25 The protein and/or peptide mxture is preferably
subst avieedonye thegrresgnaeeditalismiemeighians, Atinerdssannion)Semedafy 10 yredsrge

Pr ef er I h [

or ot o1 Watyes"6 Mo bt WP pBlintURI ek 5 BB B, PLGERIARM.Eron

;sar coplimgra @ptpk@bfaiantnand;'sedil mpomtmrwnsideralmptof@eodudQulailey (In s)ollcdttmﬁE) fhen;s
rom8 to 30 wei erc of sarco roteins, nore prefera rom
60T SO RGN hlsea oG toR in Bruers BB o Beniseed it Srrar b or of ar bl ' WO
2011/401664PCT/ GB2011/ 050286 - 11 - from 15 to 30 weight percent of

sarcopl asm c proteins, and nost preferably from18 to 30 wei ght percent of
sar coplltakas @owr%tr@rmeglym@nﬁpéﬂéutfmatnbmmtéolmg Meotonnientretien ghalkgr metal

sar COPlGATHBIAEH BETRBLHYR ANt ARG FRlordin Lhote SRS ML Ieshdie 2

process conprising I ng par fcutate ant ime
ti ssue thevuptaket hfefapanurarwllabye tenibatiér tormposgtiors pm efdditiabl ycﬁrﬂeetlcm‘ of teer nal

organs, intesti ne ead.of an ani na endi n particul ate
ani mal EEF%”‘PP§ F‘ﬁ 8RN & §%%”%CESéWd?|°§F?D%P”£9 Etﬁf?%&%‘?

sol W ot uBtaRél of Fdtefldiorait ASalre8il 6B ede RIS, BIRAREF- E:d)él@d f@édji)wd%ﬁr abl'y
substantially all of the available protein in 10 the animal nuscle tissue.

In ste;ﬁnqw ibp, obtainegHwbicht Hees qué caifeadTaim ctheoimRaiighent sofpasie  teiiuge iand he
range ofoobhad iBatl0ad Rion @l itk AprRHRbnii ABHEHSRARIGrofH! | on 'S

prefera y in the range rom an aqueous acidic or
basic solution in these pH ranges has the advantage 15 that the nyofibril

and sarconere tissu trugture is,suhstantialll con

o b AT iel e A § e diednTobSy el bftiates SORE M B HYTE bhlle’ o
ny of 1 HrdohHoditidns F aRERIreSent HavEtioh, mb &P bbdkedneversva el ehdre Gryilipsiepsas to
ef f ect substantlal degradati on of the nyofibrillar and sarcoplasnic

pr ot ei 4t OEbaﬁ@@Wértaﬁla@“tM ﬁ%thﬁrtl%@é@m’foﬁﬁéﬁs & stuceeptakpeokaé gnefor @il )
preC|p| on..b i - pHto
D o DBl R B P yRRRL RGBS ihlth B, P

t he pr dhbepre- ptelpatatmn ofcﬁmodjpmdugtstlhéaquMSa iHowevan ltwril e agprels'yat@tptr@ythe

dryi g)f cas&s t.h eleafc ic or basic protein solution can be

used dl?terg‘&\ﬂ\@'onﬁs eeW'B?g 2 APT Sho'B CEth BIPE T4t er conpositions according to

t he 2mvention without 25 further treatnent.
Thus, according to a first aspect of the present invention, there is provided an edible

batter composition for frying in fat and/or oil, said edible batter composition comprising:

(a) 27 to 57 weight percent flour;
25 (b) 40 to 70 weight percent water; and
(c) 0.15 to 3.0 weight percent of a protein and/or peptide mixture derived from

animal muscular tissue,

and wherein the edible batter composition comprises less than or equal to 0.030 mol/kg

30 of alkali metal ions.



Preferably, step (ii) further conprises the step of separating the

sol ubilised proteins frominsoluble materials, nenbrane |ipids and ot her
non- nenbrwoeoi/pias, for exanple by centrifugation. WOPCT/GB2011/050286

2011/ 101664PCT/ GB2011/ 050286 - 12 - The proteins nmay be further treated
with a proteolytic enzyme to formthe peptide m xture prepared by enzymatic
degradation of a protein m xture of fibrillar and sarcoplasm c proteins
derived fromaninmal tissue referred to above. 5 Protein and/ or peptide

m xtures of the type described above, and processes for obtaining them are
el | - kiswwseddharhios theoersipikali metalHensirrefersid thee@easipi IrendHEroUPdfanetaliignsrade

US. par e rEGTh 4 oY BpupEoarindkinds ot e i on i iiudher o

ani mal thoskc widdedt ins tige fare ocﬁderawmmglldgenm(mdabhmgtr@lneths Iomdmtberrl es
(I\/Bssachgﬁetts USA Ender t he irade anme Nutrile thr hout
the pr&dafivespht pertebing Fomepsitiowhot henieseitt dues 0” ﬁ%\l?f'ﬁ%ﬁ’re Or‘i@”?

" pr ot®ishdiuph Qs em WHdesaEi0Rdiohs. HvRIvel, CothBEGREY BhRd @RIl et ldag

m xture descri bed above, unless stated otherwi se. As noted above, the

edi bl e spah taérlltmwnwsmagraﬁ%uraﬂomménw %‘éﬁlﬂmew@ﬁtbennreégﬁﬁmait@@gfe@@qrﬁlah or
equal a : rably, the edible batter
20 COn%@lgo@x{e?%ﬁgﬂ@!)e(ﬁgﬁ?@%o@g@b{)%%ﬁjgr{ra@@ﬁ%puﬁ@%gozg nol / kg of al kali netal
ions, nore preferably | ess than or equal to 0.028 nol/kg of al kali nmet al

ions, re fera | ess 0 al t [k f alk rretal
ons. SaciedhbFeri teliegs: shel e dliof®oR rebuby 6on Mssiad 1o ik

met & 0 IPMSuntE BEAIKEP FrStAE %aﬂraﬁtblnxétdrgmsfduhann abue@HRbudHthe.- terh d%éfd{rﬂhdﬁ

al kali metal ions, still nore referalirs@%/j | ess than or equal to 0.024 nol/kg
25 of alkedl metas Qfeﬁe6h§“ additiyes thnt @re radded 4plgprials yperam flour.exishl ag $1€0. 023
nol / kg 3 en nore preferably | ess than or equal
to O.Oi(géveﬁlA%Qg O@Fﬁﬁgllrﬁ)eélf raﬁ%lhéq(lglﬁgﬁ’ still even nore preferably | ess than
or equal to 0.021 nol/kg of alkali nmetal ions, and m)st pref erably | ess

t han or. 020 f met al.. i on edi bl e tter
conpos TRCHabS: Sates SRvERoSH el s ren dBre iobrme; sl Tosde 6° 6380 hol / kg
of & &abbtim®y Mr foMSubsFREEr Fch @Watih§ahayOtalkd thaabrnk @f @Hh@éub@lbattm at

ions, nore preferably at |east 0.012 nol/kg of alkali nmetal ions, nore

pr ef eré@P?U@tbﬁt@&%tasG’Qj'I@d@@Pl/ﬁg VO 2011/ 101664PCT/ GB2011/ 050286 - 13 - of
al kali nmetal ions, even nore preferably, at |east 0.014 nol/kg of alkali

netal ions, even nore preferably at |east 0.015 nol/kg of alkali netal
i ons, dlthel ¢dibd3rtmttareiommislt@natofItbasfmvemlticna)refferabt}g commskatileMt%l weight,

still nore referabyat / k f aIk i of and nost
or et or dBrpr el BRodnBlep BRF ARG 3 1éastRg) WGl nfor S atBE' Jhe s L0 D e
bat tZ0 o@)ﬁm@@ﬁlbhs @n3he@inviehgon @V@‘QtaWaI@Orwm;ﬁ%eflémr%nl& tqud) .18 B5mbight
percent of the praotein and/or peptide m xture, they r"B\ﬁeferabl conpri se

from 0.PEIEEM wa@er@ﬂm% heqflile bélttﬁéP‘PmH%%'H‘P”ﬁ efribe intsnbige peste ye%ﬁrBPréseoat ter
composiflgnpas wBfed He; thP@Rﬁe‘n?Wa@”@ﬁa %?orfsr&@eQaQQ frto?n 8039 a4LWel ?ght B@rrc%ﬁf“ ?f

the protein and/or peptide m xture, they preferably conprise from O

0. 022 multekkg of al kali netal ions. Wiere the edi ble batter corrp05| t| ons
of the invention conprise fromO0.60 to 0.89 weight 15 percent of the
protein and/or peptide m xture, they preferably conprise fromO0.010 to

0. 023 nwlvik pefapprécbiedntizl rdferesces thetee witer estintdret batther ediblepdstter ons
rise.fromO0.90 1.19 wei ercent of rotein

f th h
gnd} ore Clﬁgnvmoﬁen&“@ggnoit?@@vepmdﬁrw éqcétgf%,th@ogﬁjp;ag q‘?‘@?ﬁ et ?fothg(efl 84
mol /' Kg 40d cahpasitiorret al i ons.

The edible batter compositions of the present invention may contain up to 2.5 weight
30 percent of the protein and/or peptide mixture, more preferably up to 2.0 weight percent,
still more preferably up to 1.5 weight percent of the protein and/or peptide mixture, and

most preferably up to 1.0 weight percent of the protein and/or peptide mixture.



VWhere the edible batter conpositions of the invention conprise from1.20 to
1.49. weight percent of the protein and/or peptide m xture, they preferably
conpri se wWoami0odxk® to 0. 025 nol / kg of al kali netal i onecTZB20WIBISE286he
edi bl e batter conpositions of the invention conprise from1.50 to 1.79
wei ght percent of the protein and/or peptide m xture, they preferably
conprise fromO0.010 to 0.026 nol/kg of alkali metal ions. 30 Wiere the
edi bl e batter conpositions of the invention conprise from1.80 to 2.09
vvel ght percent of the protein and/or peptide mxture, they preferably

npr i Selditionaiyn. the cedilblebaltzy apprpdsiions cfl thal mreﬁemtalnvemﬁm maggromprise at

201 e s RORY Petean Bl the b afBERBeblf PRI ot FErer I BEleR ™

and/ or Opepkighe pmoehtlb‘émetme&lrpamd/er aé;bt;decmrxprresmd most Prefdr@blycat led3?8.5101 / kg

of alkali tal io re the edjble batter conpositions of the

i nvent i"%ﬁﬁgrge Q@QPF}GOQ{P?QBW{VBF Ee%@ev@ix&ﬁ? percent of the protein and/or

peptigle m xture, they preferably conprise fromO0.010 to 0.029 nol/kg of

al kali netal ions. Where the edible batter conpositions of the invention
conpr i S&usr the edible bajtes. qg)rrmsgll@nsm the peesent dfventien prefeedbly aﬁr@pme fepti de

m Xt ur g -4 e (Pwae th%l 1¥| L jﬁotfef gbg/ogi%{) liGe PP n%ﬂc{ hﬁ é%leka%ll)’

metal i0ns. ers, particu errpura
batter §r,om:0r5tta|1no welgm}bemengofstylstpeotelnoamﬂm\/pejmwmxtuaéxl e Vi sual and
textural properties to the cooked batter, 15 increasing its appeal to
consuners. In sone cases, a |leavening system may al so be used in adhesion

bat t £y srhe&ﬁotéﬁeéndvgf 6 Jblldetrhﬁ‘(tdrérd'éh véERYERTAAIMabeEEhr iueIrhay Be @BMidd 2
nunber of chem cal / or bi ol ogi cal substances which rel ease gas bubbles

(usual If";‘i’%%rbcmuﬂlr)’cg(lrﬂ‘é%t whi ch expand on heating so as to provide an open,
airy texture to the cooked batter. 20 The edi ble batter conpositions of the
present invention may further conprise a |eavening system and preferably a
cheni cdls UssaMeareing treytetrartfish” iCheed txatefd;réa\lbaiflagh sﬁ/sqm speciteaisug@alblerfouse

accordln to the present |nv nt| rls st on
el AR e e Wkl SRl BE RetnteR SRS fofh, 5ERT Sarpl,
reacts t@g@émerﬁadd@ckobmu@ear\bmtebéit%taﬁh%rg%d yaimsewedf as ghekhe seblkaés ne
| eaveni ng agents whi ch may be used according to the present i nvention

i ncl udé“é%%l‘?%lﬂ”@a{%'m&ﬁéor 8XRINDIM I eRsiPo aREBP: ARRENAFRAEENbi car bonat e,
anmoni um car bonat e, potassi um bi carbonate, potassium carbonate, and
potassiumbitartrate. WD 2011/ 101664PCT/ GB2011/ 050286 - 15 -

As used herein, the term “poultry” is used to refer to the flesh of bird species suitable for

human consumption, such as chicken, turkey and duck.

20
As used herein, the term “meat” is used to refer to the flesh of mammalian species
suitable for human consumption, to the exclusion of fish and poultry, such as pork, beef,

venison, lamb and rabbit.

25 For example, the muscular tissue may be obtained from cod, pollock, chicken, turkey,
duck, pork, beef, or venison. Preferably, the protein and/or peptide mixture is separated

from other cellular components of the animal muscle tissue.

Where the edible batter composition is used to coat fish substrates, the protein and/or

30 peptide mixture is preferably derived from fish.



Exanpl es of suitable acidic | eavening agents which nmay be used according to
the present invention include nonocal ci um phosphate, dical ci um phosphat e,
nonosodi wophospha&te, sodi um al um ni um phosphat e, and sedirGB2ati030286
pyrophosphate. 5 Preferably, the chem cal |eavening system conprises sodi um
bi car bonat e, sodi um aci d pyrophosphatﬁ and nonocal ci um phosphate. It wll

be appreciated that a nunber of the ¢ ®ni cal | eaveni ng agents nenti oned
above conprise alkali metals. Preferably, where a chem cal |eavening system
is used, the 10 chem cal | eavening system supplies greater than 90 wei ght
per centWberetthe edibkeibattereaoatpdsdios i isedhto eefitipioglttygubsiraiesnipegiretebmandiad nor e

prefer . r i ght of the alkali netal ions in the
edi bl e?%%g%w)@%ﬁep%épﬁg%an?y W\fgﬁi%&ﬁv\/gg&ﬂ&he desirabl e | eaveni ng effect can
be maxim sed within the limts for the alkali netal content required by the
i nventi and th i t.hout increasing fat uptake. The use of flavou
enhancd Be2ie it Sat g0 nElito R thed Peasdlaiost ubalrsbin e el Sl v
agents tdaatiddPixtiR i9preferitly 88RIRIRIE neddien results in a poorer quality
product. Were | eavening agents are used, it is preferable that the water

used to prepare the edible batter conpositions of the invention is bel ow

anbi ent, t r « nb - - I 15 C,
and mode SRR $io fefh BHAGR ey (PRI dRoR, BRFLERAREYE AL,
| eaveniwithoagsuistantial orodifwatonlof the proteibadttueture o oo sndtamse, itse proipine ssad,

i ncreasi ng the | eavening effect that.is qbtained on cqoking.. .. \Were the
bt t o1 Beofigeiec Bafofer i ainctbh isste g BOBese A GUASSROHTHERIEr O { e
edi bl @ ptécipiitof!  TRBPRET ipeptiddy rdiersk {£pratbinh 68NN sNBstaledY SbtafifedVibh al |
conventional edi ble batter conpositions, the edible batter conpositions of

t he pr @ERal Musdatisoie avhpriededto sybsgauentarperfsing logepres/ingdergthgtthere to
t he ba ; tdad AR et it t flours can be used, and the
type o%ﬁﬁ%%glﬁﬁ%‘%é%bcaﬁ%pgépg r?%fOIi\k/;eeBgylﬁg'ri ety of tastes, textures and
appearances to the cooked batter. WD 2011/101664PCT/ GB2011/050286 - 16 -
Typically, the flour used to formthe edible batter c osiptions of the

o b enth BiRseiet S HadifPaLbe e abfio et g0 es b Rr LR wheat 11 our
for gxanple from 10 to 90 5wei ght percent wheat flour, or from20 to 80
wei ght percent wheat flour, or from30 to 70 wei ght percent wheat fl our;
(ii) fromo(®o 160PEsIRMIXtYEs ebmyoliRiiaeand/gyparcpplasekamisiteing Asfyad to 90

wei ght percent ngigeahibkPHissy: ahkm 20 to 80 wei ght percent maize flour, or
from30 to 70 wei ght percent raize flour; and

(i) a peptide mixture prepared by enzymatic degradation of a protein
mixture of myofibrillar and/or sarcoplasmic proteins derived from

20 animal tissue.

Preferably, the protein and/or peptide mixture is substantially free of sarcomeres and

myofibrils. Sarcomeres and myofibrils comprise strands of tissue which are visible using

a microscope, and which are formed primarily of sarcoplasmic and myaofibrillar proteins.
25

The protein and/or peptide mixture is preferably substantially free of membrane lipids and

other non-membrane lipids.

Preferably, the protein mixture of myofibrillar and/or sarcoplasmic proteins (i), and/or the
30 protein mixture of myofibrillar and/or sarcoplasmic proteins used to prepare the peptide
mixture (i) contains from 8 to 30 weight percent of sarcoplasmic proteins, more

preferably from 10 to 30 weight percent of sarcoplasmic proteins, still more preferably



10(iii)fromO to 30 weight percent rice flour, for exanple O to 20 wei ght
percent rice flour, or fromO to 10 weight percent rice flour. Edible
batter compasittioodss containing flour as descri bed aboveprarsBhiigsnmssal
applicability. These conpositions nay for instance be used for coating neat
substrates. 15 The choice of flour i depends on a number of factors,
including the taste and texture desired in the cooked batter conposition,
as well as processing requirenments (for exanple degree of adhesion, and
suitability for freezing, storage and reheating). In general, the edible
bat t er fioompd$e B sveighifperdant phsarmepleamitayrotaing sed naest psefeeabhy trem2t® foaitye of

f ood s%&éﬁtg} entH9 \égﬁlasr‘ﬁﬁ{ tepné ypes of flour nmay be nore preferred than
ra

ot hers a| n sub In some cases it is desirable that
the flour conprises predom nantly wheat flour. For exarrpl e, the flour used

to formthe edi bl e batter 019 ositi ns of the pres i ventlon 25 m
conpri S8 POf¢IP JmdTe: f Ayt t&r@%rﬂ“ Bﬁr%"ﬂéﬁ?p'm PKq %G? & ypd SRAANMEE om 50
t o 905 WG imAehs Ubaimbedly 4 |p%Hees QonigrRMPhet §e§9 ore(i gﬂbvwgcsamcw@@t

flour; 30(ii)fromO to 50 weig rE)ercent mai ze flour, for exanple from 10
to 40 \@@irgﬁtmpéqeleéﬁﬁuerawbéref lh@urpa iewlater animzb tiselesis mrsfeRblypieee ehinteranl e

fl our RSV FRAGATCTL 3R JOREBea ] 1o BhiEHAE T iyenel o

percent Four exarrp erc rice flour, or from
Oto 1@ism ghlanmmeens acidie@ sblutom .or an Equehjus ttmm: solutompod si pH affectvntai ni ng

a high cpntent of wheat flour artlcu ble for coating fish
Substr SPBIS p Gkt bioaguo; and Btk stbenialy kot e Faighipriiet

pr edoitna Bhinyal Misgr fidsger . For exanple, the flour used to formthe edible
batter conpositions of the present invention may conprise: 10 (i) fromO to

50 wei ght percent wheat flour, for exanple from110 to 40 wei ght percent

100 wel 3ht {1 BAYErERe o B4 B RRERSO e ERR UL O ar8 0 L0
mai ze fd.Buand dre pHooh B@ aqueRlisviEsihsolptort énprafetably in the range from 10.5 to
11.5. Use of an aqueous acidic or basic solution in these pH ranges has the advantage
15 that the myofibril and sarcomere tissue structure is substantially completely converted to
solubilised protein so that the protein product is substantially free of myofibrils and
sarcomeres. However, the pH is not so acidic or basic as to effect substantial

degradation of the myofibrillar and sarcoplasmic proteins.

20 Preferably, the process further comprises the step of (iii) precipitating the proteins from
the aqueous solution by adjusting the pH to a pH in the range of from 5.0 to 5.5 or by
increasing the ion strength of the protein solution, or drying the protein solution (e.g. by
spray drying). However, in some cases the acidic or basic protein solution can be used
directly in the preparation of edible batter compositions according to the invention without

25 further treatment.

Preferably, step (ii) further comprises the step of separating the solubilised proteins from
insoluble materials, membrane lipids and other non-membrane lipids, for example by
centrifugation.

30



flour; and (iii) fromO to 30 weight percent rice flour, for exanple 0 to
20 wei ght percent rice flour, or fromO to 10 wei ght percent rice flour. 20
Edi bl e bawbeniicongsesi ti ons contai ning a hi gh content of pomiGBoflsmssar e
particularly suitable for coating chicken substrates. The properties of the
edi bl e batter conpositions of the preﬁent invention may be nodified by the
addition of starches. References to starches herein relate to starches
which are 25 used in addition to the flour, and should not be interpreted
so as to include the starch which is naturally present in the flour. The
use of Toearreteéns paybedetherdwatedwih aqreigotylic eneyme he faavtke deptide arixture

conposi t ] ] Vi t . t tter.
CorD oStk Hd Gk TRRRHSN b8 b SRt KU Bl S0P SR0KEG B
nodi f i edoteinardshiveadfrdnmanienaptisfuer refdried toarbobet 0 12 wei ght percent of native
or nodified starch. As used herein "native starch" refers to starch
recovered in the original form(i.e. 5 unnodified) froma starch-bearing

cr op.5 NableWeasd/8F SELtIRYMREIrES B thasysél d¥sdribeRMol b esh Shratesses Vbl 6ita

under gone sone degree of chem cal and/or physical nodification. Exanples of
star ché@emhar@hwedhgnw tsthesact skiliméha art: Refereasem thislegeard snmade tathe
native 1 in L ti i t .fied
mai ze sd}t{%r chré%gtﬁgaﬁ%geNétﬁ?%??%oglé%e ntr P‘?é%\@ggﬁz’%ﬁgt ?%?%8gpgkﬁr ch,
nodi f | édpledr7St arch, native 10 tapioca starch, nodified tapioca starch,
native potato starch, and/or nodified potato starch. The edible batter
conpositions of the present invention may further conprise one or nore

col o1y iFetedd AR/ e ptidd MAX@rds8emettbmagifdl mMifscliRe ek etk BainhRireialy
particular, 15 the colour of the batter can reflect the flavour of the food

pr oductavaiiaiie eframp | Rroteusi Ardustrigee|(Magsa@iusatis.e kbpA X [Undenr B¢ dradgudpme
Exanpl @§,iGf 5.t @bl € col ouring agents include: mlk powder, skimmlk
powder, whey powder, dextrose, |actose, turnmeric and/or paprika. Were
colouring agents are used, they are preferably used in an anmount of up to

10 i ah f h di b } , 0Si.ti . 20 Th di bl
S oes Y RS G lardur I aREoRt SaErto SR ISR Pirgol i St B o

for exapitéinPemRed beHaVRYStHod ttheelés & te pRltéini dhdPdOpdlRide SRixAFe Mdkcilited
increase the alkali netal content of the edible batter conpositions beyond

t he | e@P¥erEHess Hatesothviseavent i on. 25 The edibl e batter conpositions of
the present invention may further conprise an edible fat and/or oil
conmponent. The use of an edible fat and/or oil conponent may inprove the
t ast e @sdnaedtabovar theoédiblecbattsykeohpesitioas . of Ithe gdesant dmventibe coswrise less oi |

Corrpom?rr]letm rE)Ell’yequal to 0.030 mol/kg of alkali metal ions. Preferably, the edible batter
20 compositions comprise less than or equal to 0.029 mol/kg of alkali metal ions, more
preferably less than or equal to 0.028 mol/kg of alkali metal ions, more preferably less

than or equal to 0.027 mol/kg of alkali metal ions, even more preferably less than or

equal to 0.026 mol/kg of alkali metal ions, even more preferably less than or equal to

0.025 mol/kg of alkali metal ions, still more preferably less than or equal to 0.024 mol/kg

25 of alkali metal ions, still more preferably less than or equal to 0.023 mol/kg of alkali metal
ions, still even more preferably less than or equal to 0.022 mol/kg of alkali metal ions, still

even more preferably less than or equal to 0.021 mol/kg of alkali metal ions, and most

preferably less than or equal to 0.020 mol/kg of alkali metal ions.

30 The edible batter compositions of the invention may preferably comprise at least 0.010
mol/kg of alkali metal ions, preferably at least 0.011 mol/kg of alkali metal ions, more

preferably at least 0.012 mol/kg of alkali metal ions, more preferably at least 0.013 mol/kg



provi de processi ng advant ages as di scussed bel ow. The edi ble fat and/or oi
conponent 30 is preferably used in an anount of up to 6 weight percent of
t he edi blwohkatit®iéssonposi ti on. However, consistent w thPCha&GBEIMW0562865he
invention to reduce the fat content of the cooked batter conpositions, the
edi ble fat and/or oil conponent is priferably used WO

2011/ 101664PCT/ GB2011/ 050286 - 19 - fh3an anount of up to 4.5 weight
percent of the edible batter conposition, and nore preferably up to 3

wei ght percent of the edible batter conposition. A beaded hard fat
conponefiglkatiyndial ior® @vengnorexaaterablyratdeasthil 0 anoldeg of alkali mewl inageean e
oil. T e r t . IS F I nor e
open t 0 SreRaen R ik S alRE b aRdRkER sy 5EPBIORY Bty bE et

| i qui d Ovetfemabike obalkalimmetdd éonss el mBry preferaply et |ddse 0 £di7 bhel /Kyadftatiali metal

conposi.tion omr i t | east, one of nfl ower oil, rapeseed oil, nmaize
oL 3600 B0A GRS PETErabe et or ) 16 BEYRL AR MERhiSSal m o1 T Fur t her

reducgion in the fat content of the cooked batter conposition may be
obt ai ned by adding up to 5 weight percent of ethanol to the edible batter
conposiWheiesthefeditie bpiterseamposifianstaf dre inMenbdareeomprise e §.dodo Pradhaeiaht on
enviro : : | Thus,
n o tarner CibedTaeRt afbiel PR ER e IneFRRLERbI Soekké HonERfY 1

i nvent i000R dmolikg otcalkdlametahdeed et hanol . The pH of the edible batter
conpositions of the present invention is preferably in the range of from
2.5 to 12.0. However, nore acidic or alkaline batter conpositions provide

20 cr@k®Helaht &ufHId BY it dcatpEiIriRasTand ifvehtieén Buv@pfice frbfm MBEC 0B wéighte pH
nodi fyi ng agents. For exanple, citric acid or phosphoric acid are

conventiestralt 19f the erotedn apdier MePrhée aystre, theymrefery campris digm wWHI éhta s
unpl eaggiyo %8]/?&%M@fﬁgfﬁ%%rdi ngly, the pH of the edible batter
era

conpositions I's pre y 1n the range of from4.0 to 10.0, and nore
preferably in the range of from5.0 to 9.0. Preferably, the edible batter

it is 25 f f additi | i di fyi __basi fyi ts.  poth
Chan T HBbER bR sbuc b eriar it tdRa hEvenidh Bvlen foim Ll R0 aF o r e
edi bl & daaddrilof GRENDSIcH BAdRE ¢RIl Inik@rd, ey Prefatduin compase S&sn 030 )35 to

45 meigg&égercent of wheat flour and maize flour in a weight ratio of from
40: 60 maikg ¢f alkaometal BOSwei ght percent water;

Where the edible batter compositions of the invention comprise from 0.90 to 1.19 weight
percent of the protein and/or peptide mixture, they preferably comprise from 0.010 to
20 0.024 mol/kg of alkali metal ions.

Where the edible batter compositions of the invention comprise from 1.20 to 1.49. weight
percent of the protein and/or peptide mixture, they preferably comprise from 0.010 to
0.025 mol/kg of alkali metal ions.

25
Where the edible batter compositions of the invention comprise from 1.50 to 1.79 weight
percent of the protein and/or peptide mixture, they preferably comprise from 0.010 to

0.026 mol/kg of alkali metal ions.

30 Where the edible batter compositions of the invention comprise from 1.80 to 2.09 weight
percent of the protein and/or peptide mixture, they preferably comprise from 0.010 to

0.027 mol/kg of alkali metal ions.



WO 2011/ 101664PCT/ GB2011/ 050286 - 20 - (iii) 0.4 to 1.0 weight percent of a
protein and/ or peptide m xture as descri bed above; (iv) 2 to 6 weight

per cent sweaneotyiopseaf er ably wheat starch; (v) 0.15 to 0. PCeiBphti/q3erseent of
a m xture of sodium acid pyrophosphate and 5sodi um bi carbonate in

approxi mately neutralising amounts; (vi) O to 3 weight percent whey powder;
and (vii) 0 to 0.5 wei ght percent of - bt ack pepper. This edi ble batter
conposition is particularly useful for coating chicken substrates. As 10

not ed above, the protein and or peptide mxture is preferably derived from
chi ckeWVherentheleditielbbliter ¢rinpesitionsmidhe invention comedse Gorvaf 0dnhikcieweight
substr e i, bl t it I t he
nvent forcnt Shihg droRYERAIGE Bt b, by FRURARIG GiheRES Mol DA 1 o
fl our 00028 mel/kdnof lkali metsl idnsom 10: 90 to 30:70; (ii) 50 to 60 wei ght
percent water; (iii) 0.4 to 1.0 weight percent of a protein and/ or peptide
m xture as descri bed above; 20(iv)2 to 6 weight percent starch, preferably

wheats st/aé@the ©UbIO baRet QorlpdbitsHsITithd fTveRfibn bmprisé FrbHT £.40fto 20 welgAci d
pyr ophosphat e and sodi um bi carbonate in approxi mately neutralising anmounts;

and (viPereent ©f 3howirgtein pedioe meplite ynixoveichey preferably eamprise tepm &010 to

conposid 4 i I seful for coating fish substrates. As noted
above, q%@??ﬁ%@?ﬁélgﬁghgyl };;oenléti de mixture is preferably derived fromfish

when the edible batter conposition is used to coat fish substrates. WO
2011/ 1 64PCT/ 011/,050286 -.21 -_1n another aspect, the_ present .

i nvent &iﬁerﬁr sie@@e Hel,PIBPoRfiNFbel hedR¥etsn o gﬁfﬁﬁn{bhé@ (SR Wl o1
conppigersatt dlahé NretedParior (aptids SERIUSE! theP (FReRHHIP RS MPAB® Fickh Y010 to

0.030 mol/kg of alkali metal ions.

In many applications, edible batters, particularly tempura batters, contain a leavening
system to provide desirable visual and textural properties to the cooked batter,
15 increasing its appeal to consumers. In some cases, a leavening system may also be
used in adhesion batters. As used herein, the term “leavening system” refers to any of a
number of chemical and/or biological substances which release gas bubbles (usually
carbon dioxide), which expand on heating so as to provide an open, airy texture to the
cooked batter.
20
The edible batter compositions of the present invention may further comprise a leavening

system, and preferably a chemical leavening system.

Chemical leavening systems suitable for use according to the present invention generally
25 comprise at least one alkaline leavening agent and at least one acidic leavening agent

which react together to form carbon dioxide gas.

Examples of suitable alkaline leavening agents which may be used according to the
present invention include sodium bicarbonate, sodium carbonate, ammonium
30 bicarbonate, ammonium carbonate, potassium bicarbonate, potassium carbonate, and

potassium bitartrate.



(a)45 to 95 weight percent flour; and 5(b)0.25 to 5.0 weight percent of a
dry protein and/or peptide m xture derived from ani mal muscul ar tissue, and
wher ei n tWe 2prigiwusesor conposi tions conprise | ess than oPCemEb150136050
nol / kg of alkali metal ions. 10 In general, the precursor conpositions are
substantially dry, substantially powdﬁr conpositions that may be
reconstituted with water to provide t e-edi bl e batter conposi tions defined
above. As used herein, the term"substantially dry" should be interpreted
as neaning that the precursor conpositions of the invention conprise no 15
nor e t Hexampesvef @Mtaglér addic lehveRrine ragemts @vmﬁfemayabeyus&ﬂ Aoedingate &enei ght
percen I a p

flour. tpf‘%gen re\g%n,rt'gﬁ%@ggg ﬁ%#%%q%ﬁghétrgé?gﬁfc I'n engkﬂ&%tehawoﬁggﬂlgﬁd to
pr epar @hadﬂﬂwemoduahtaarmmmm pRogpiTate, tmtdtwdwm ‘Bbiel gyreghosphateconposi ti ons
preferably contain up to 4.1 weight percent of the protein and/or peptide
m xture, nore preferably up to 3.4 weight percent, still nore preferably up
to 2.5 pieicgdtly, ptﬁé%@trm@él |ERRNHPE RitE M s eB &RHILHE bifiaXbdH=fe, SHMLIMTRRId
preferably up to 1.7 i ght percent of the protein and/or peptl de m xture.
The pr Mm@‘@ﬁpb@imﬁﬂﬁl'T‘D@ﬁ@'%@@f@\oébh@tecorrpr| se at |east 0.4 weight percent
of the protein and/or peptide m xture, nore preferably at |east 0.67 wei ght
percent of the protein and/or peptide m xture, and nost preferably at |east
0. 8 weilighil maeaimﬁrad:lam‘d thiae a pruntbedrrof dinel cbemjpap tdadeningxdgenes mébtioned above

2011/ 101664PCT/ /,05028 Thus, the ecursor c Qsitign

or ef er GOTPIEE A6 BeFom Gre3erah s viheli g heerpEpb B0t HETHR gt iR or
pept{@lenBmidaléaveRity mt@npmbﬁé@gkeetéw PN 09B wetyht perodit Phtthd erkesthetaf t he
protein and/ or tide mxture. As noted above, the precursor
corrpos|'@fiso'ﬁ§h%ﬁdtb&ébfiﬁﬁ§§@mpoi$ﬁ'@én@nd)ﬁ‘0&ﬁfﬁﬁ”@éb’l rgater fan %’?Wé@bépeftcénb 050
mol / kg pfinal P r cu t t he
i nventi gr}h%oéri%érlq se %Igégé qﬁzﬂeoér‘ﬁ@gu@% %00&65]‘8049@[0% /ﬁ%. g}) }9 amat al” ions,
nor e predveniiy yﬁé@mntbeamaamleqdlwlthtmtha ItMtE ﬁmnltmd<glkalﬁ nedtéladdntergtraduirezhs,
nore preferably. less an e to O mol /

oven movdnpasvanafiapd B8 wihaff iEreashen e RiRo. ks Cie Bl 8vdsr SRhRare Shet a

I ONS15 QYER aRWOR UM ehrFiab) heduess tHehamoant edealerliny Bg&t2haDinak Hedisedl &l |
metal ions, still nore preferably | ess than or equal to 0.040 nol/kg of

al kal i therefare 08AR resifits|in apepEer ualiyRisiycl ess than or equal to 0.038 nol / kg
of alkali netal ions, still even nore preferably | ess than or equal to

0. 037 nol / kg of al kali netal ions, still even nore preferably | ess than or
equal tVghereOBBvemng Iag;eots areka#sdad nibisapreifemble Hhad tmﬂ)@tatermqﬁdefoepr@lplaye khees s

t han or debﬁz)l tto 0. 033 %of al kal i taI ecu Sar |
conposi TV 2EE" Pﬂ@pf’ﬂ\}%ﬁﬁf’ SMUVAY I B PY}’ achﬁﬁP %eém%etr [T Sarp ol / kg
of apKalelowB0AC, MmoRs praf@adlyietd@rally aad mMeaptefEraBhBodtakbk $ 0f ad kalC. met al
ions, nore pref erably at least 0.020 nol/kg of alkali netal ions, even nore
pr ef er AbIHYS Hay, ég%qtlozg)fdhgjgamlr}g(ggmtséqrpaﬂtp cReking the kattes cpmposifier is

pref er ab, ms@édhﬁﬁ?r%ésﬁg%le@@{eﬁ ikg eﬂ’EctathgtalE'obfﬁ?ﬁ oh %Bﬁklng"md most preferably

at | east 025 no g of alka netal 1 ons. ere the edible batter
conpositions of the invention conprise from 0.25 to 0.49 wei ght per cent of

260" 03uFel R GeRe B RbpFolbit i BiectBGiBL 655 &8 Brtadh BElh e BT biLhS  or °
t he 25\barter ocompositivn sy foedradlofG6atenidy 8gentei ght per cent of the protein

and/ or peptide mxture, they preferably conprise fromO0.017 to 0.037 nvol/kg
of alkali netal ions.

As with all conventional edible batter compositions, the edible batter compositions of the
present invention comprise a 'flour' component to provide structure to the batter
composition. A variety of different flours can be used, and the type of flour can be

30 selected to give a variety of tastes, textures and appearances to the cooked batter.

Particularly useful flour types include wheat flour, maize flour, rice flour and soya flour.



WO 2011/ 101664PCT/ GB2011/ 050286 - 23 - \Were the precursor conpositions of
the invention conprise from1.00 to 1.49 weight percent of the protein
and/ or pepOi2da/wiectiur e, they preferably conprise from OPOT/GR2011050538 nol / kg
of alkali netal ions. 5 Where the precursor conpositions of the invention
conprise from1.50 to 1.99 wei ght perignt of the protein and/or peptide

m xture, they preferably conprise fron?0.017 to 0.040 nol/kg of al kali

netal ions. Where the precursor conpositions of the invention conprise
from2.00 to 2.49. weight 10 percent of the protein and/or peptide m xture,
t hey prigpisabiblthe dlonprsed td fasm heoadible dajteos2mpositivas of the Regsenhisvantiorons.
Wer e tcB Lggur sor conpositions of the invention conprise from2.50 to
2.99 welght "percent of the protein and/or peptide mxture, they preferably
conprise from0.017 to 15 0.043 nol/kg of alkali netal ions. Were the
precursor cappositions of the jpvention conprise from3.00 to 3.49 wei ght
Dercont of i, piGIEPio s eiohEpsPaRtHn STt s Br ey mpEr Bmp Oihor | so
from#).017 to 0. QdhgHddrkentolhadtkfur, BEtram 2@&5-802@/e§h€8@rdehwmegt:ursor
conposi tions of the invention conprise from3.50 to 3.99 wei ght percent of
t he protein and/ deupepfroae3triofUweight rescept wheatdlouy conpri se from 0. 017 to
0. 047 nol / kg..\of i r%toa,; 1 41 ons of
the inventi g'l'"? coqn%ﬁ?etof rom %l'gﬁgﬁ?rgaﬁt %Er&g{&gﬁ’?o%%@htﬁe%?rﬁﬂgﬁﬁ%t ein

and/ or pepti de mwdightepertérdympizeffeauabbry fromnpo its 80f weighO pedcént endizéD48 nol / kg

of alkali netal i.ons. Wh e precursor conppsitions of the invention
conprise from 4. ’ . ’ ei n and/ or peptide
onpr i €. f1om 4. 8006 50D AbiyH WEBGEPEEAL TBEATRLT A of n andor pept i
m xtyge, they) prefopd abloy 36 amghtSgercemiéh @dur, trer Ex&thBlen®lid b @bigat kal i
metal ions. 2011/ 101664PCT/ (B2011/ 050286 - 24 - The precursor

conposi tions of tFECEHt dsefiour auEaM Gt Hayefaht pasentdapiale a chenical or
bi ol ogi cal | eavening system As noted above, a chem cal or biol ogical

| eaveni ng systemis of particular benefit when the precursor conpositions
of t he Bdiblenbatter aoeposiidns ocpnteipirge four eapudesdiibeti e abage dafei rddgemerak.

However, i.n me._cases, a l.eaveni ng agent ma so be used where the

or ecur SoPIEELT RSBy R Reb iy AR inecbd e o2 SorB P e Lo R liest o
batt# as defined above. The | eavening systemis preferably a chem cal

| eaveni_ng system as descri bed above. The chemnmical |eavening system

pr ef er diheychsigetfiflosr ypeddependsen aoumbiesief fasteredpelugingthe tagie anddexturget al
ions i r it wand ] i j a 5
wel ght e R B B BB o B DR B ot oe™
as to rexampisdegree obatbesionf andtheuitebilitynfondreagiogt siatagdh andr ebeating). In

conposi tiaon i thg xceedi ng the maxinum al kali_netal content of the

or ooy Seneh Bist BBls, E5GES foR oS o RE v MhRplEh maE b s bERss 2tdts e

pr ec20 safige ol Sulssnatey, Ho@epegerthin typesbf ouPmal erealbye pastemrés @sarone or
nore of wheat flour, maize flour, rice flour and soya flour. Typically, the

flour WRars{e qesiai oed sYPekkaieSor compositions of the present invention

conprises: (i) fromO to 100 wei ght percent wheat flour, for exanple from
10 to 90
In some cases it is desirable that the flour comprises predominantly wheat flour. For

example, the flour used to form the edible batter compositions of the present invention

25 may comprise:

(i) from 40 to 100 weight percent wheat flour, for example from 50 to 90
weight percent wheat flour, or from 60 to 80 weight percent wheat
flour;

30 (i) from O to 50 weight percent maize flour, for example from 10 to 40
weight percent maize flour, or from 20 to 30 weight percent maize

flour; and



20wei ght percent wheat flour, or from20 to 80 wei ght percent wheat flour,
or from30 to 70 wei ght percent wheat flour; (ii) fromO to 100 wei ght

per cent maDzelfloodsn, for exanple from 10 to 90 wei ght pectmB20mesemsef | our,
or from20 to 80 weight percent nmaize flour, or from30 to 70 wei ght
percent naize flour; and 25(iii)fromﬁ) to 30 weight percent rice flour, for
exanple 0 to 20 wei ght percent rice f bdar, or fromO to 10 wei ght percent
rice flour. Precursor conpositions containing flour as described above are
of general applicability. These conpositions may for instance be used for
coat i ng neat(isubdtomatleto. 38oveighh pereent1 Gas BawcTocBzaMRE0G IS weight -

requirenments (fo;)e?&%&mhgﬂg%rogﬁo%f %?ﬂgﬁlire%g%gms%émrl ity for freezing,

storage and reheatin as, thoe conprise predom nantly wheat
flour. For exanple, the flour used to 5 formthe precursor conpositions of

the present invention could conprise: (i)from40.t0 1 wei ght r cent
hhear " Bl DA R e, G aB o 2oB R RENhaF Bt dielE e | RATTCTS f r om

60 t 05 &QitM8k 3K cRBAhE YR subgiadted.| our; 10(ii)from 0 to 50 wei ght percent
mai ze flour, for exanple from 10 to 40 wei ght percent naize flour, or from

20 to 30 wei ght percent mmize flour; and (iti) fromO to 30 weight
percent, rj (g - t J | - r from
0tol nvi‘érﬁegrh%s%gr%le%?é?ll CZ‘%%JB? f%ﬁ%ﬁ%??%%ﬁ%@ﬁ%?@r na'glelvg yn cgéﬁ)ri se
pr edomexamiple; thaiflper iisedito fdror thexediple ehatteh eofrpositions efl tHeopfesent inlrention
precursor conpositions of the present invention could conprise: (i) fromO
to 50 WMgHMPE cent wheat flour, for exanple from 10 to 40 20wei ght

per cgmt wheat flour, or from20 to 30 wei ght percent wheat flour; (ii) from

40 to 100 wei ght percent_ mmize flour, for exanple from50 to 90 wei ght
percent nai Z@ f1 @M Odp 3G wieidhd Pescepd wasiah Houm dercexampiaifram f100@r40 and

weight percent wheat flour, or from 20 to 30 weight percent wheat
flour;
(i) from 40 to 100 weight percent maize flour, for example from 50 to 90
15 weight percent maize flour, or from 60 to 80 weight percent maize
flour; and
(ili)  from O to 30 weight percent rice flour, for example 0 to 20 weight

percent rice flour, or from 0 to 10 weight percent rice flour.

20 Edible batter compositions containing a high content of maize flour are particularly

suitable for coating chicken substrates.

The properties of the edible batter compositions of the present invention may be modified
by the addition of starches. References to starches herein relate to starches which are

25 used in addition to the flour, and should not be interpreted so as to include the starch
which is naturally present in the flour. The use of starches provides additional structure
to the cooked batter compositions, further improving the taste and texture of the cooked
batter.

30 The edible batter compositions may further comprise from 1.5 to 18 weight percent of

native or modified starch. Preferably, the edible batter compositions comprise from 3 to



25(iii1)fromO to 30 weight percent rice flour, for exanple 0 to 20 wei ght
percent rice flour, or fromO to 10 weight percent rice flour. The

pr ecur sorwoannowidstons of the present invention may furPOEGER0NMPISINE a
starch conmponent. As above, references to starches herein relate to
starches which are used 30 in addition to the flour, and should not be
interpreted so as to include the staréh-which is naturally present in the
flour. WD 2011/101664PCT/ (GB2011/ 050286 - 26 - Thus, the precursor

conposi tions of the present invention nmay further conprise from2.5 to 30
wei ght 1deweight perceniaef nativerorroedifi¢d tasehn el mpreeprefesably franhé tprigcweigbt

corrp03|pt6|ré)éﬁ ogﬂgwel érq,n&lj ﬁ%é?r&‘ 25 wei ght percent of native or nodified

st arch, nore prefera om 10 to 20 wei ght percent of native or
nodi f i ed starch. Exarrpl es of suitable starches 5 are provi ded above. The

recursor conpositiopns of the prese i.nvention t her . ri se one or
P e P e B v o i aTes or Bl et e b Grioya dbkm; Ger og
f r om 5 MinhlodirRsy @lom gkdtéﬂcﬁlde%nﬁ@\@cgd Neh Gy sRPYK Blay @@éémtpa%eed Wtk tresdified

turneric extract and/or paprika 10 extract. Were colouring agents are
used, tskasgh.awbichr M%uade@onge%pmﬁ dmr%mmmhemcmpandéprlahm&agmoqj@ﬁaé@m of
the precy és BP e{ wﬂrchTrJHSY e e&é&é%o&&%%@' ﬁubﬁ%sé’rﬁt M&ntl%rneéa%ﬁg
|nvent|on y opti ona y conprise seasonin

t he useatife sdlett sharc&umnmiﬁﬁiecswhast statcht oatl\'Ee naizecstaecht, Irrmchﬂddaﬂnmzeesttﬁch

content__of the precurso ions beyond the | evels required by.the
ovent ngve 3 A SR R Sl E  TAILE ok R dSETed RERR R ﬁé&}ve

f urt f@nagiesd rstsren, afhdiﬂﬁlela' fpicth s@eornive ma@og@mh IEndiesfiddird phaue. The
edi bl e fat and/or oil corrponent is 20 preferably used in an anmount of up to

10 wei gfarcher cent of the precursor conposition. The precursor conpositions
of the present invention preferably provide edible batter conpositions
having a pHin the range of from2.5 to 12.0 when 40 to 70 parts by wei ght
of wat dheaedibleddattbrt mrﬁﬂostitmr@OOfpmet grelsgnivimivghtioromayhirhbee campoise one or
conposition, to. obta 25 t t of 1 arts. b \or,e ref rably,
Che or cevrpaio Rttt B ot e Ysupb el & edfsdlhaudings aBiitiEa ol
in tie thaeeRupbf fHeOmtfer;ahOreﬂlQGt the flaes@aH the ifdod PRoduanger Q)farﬁﬂSI@fB Rinfof O
9.0, when 40 to 70 parts by ght of water are added to 60 to 30 Elarts by

wei ght YgHow fier grle%lensf!ﬁvow%equvpbn Exgppiss: af puiebiecalousng agenisaineld

vei ght .k powder, skim milk powder, whey powder, dextrose, lactose, turmeric and/or paprika.

Where colouring agents are used, they are preferably used in an amount of up to 10
weight percent of the edible batter composition.

20
The edible batter compositions of the present invention may optionally comprise
seasonings, for example pepper. However, the use of salt is avoided so as not to
increase the alkali metal content of the edible batter compositions beyond the levels
required by the invention.

25
The edible batter compositions of the present invention may further comprise an edible
fat and/or oil component. The use of an edible fat and/or oil component may improve the
taste and/or texture of the cooked batter. In addition, the use of an oil component may
provide processing advantages as discussed below. The edible fat and/or oil component

30 is preferably used in an amount of up to 6 weight percent of the edible batter
composition. However, consistent with the aim of the invention to reduce the fat content

of the cooked batter compositions, the edible fat and/or oil component is preferably used



30 In sone cases it may be preferred that the precursor conpositions of the
present invention provide edible batter conpositions having a pHin the
range of woaemiodséto 6.5, and nore preferably in the ramge/GH20fwismsd. 5 to
5.5. WD 2011/ 101664PCT/ GB2011/ 050286 - 27 - In other cases it may be
preferred that the precursor conpositions of the present invention provide
edi bl e batter conpositions having a pH'in the range of from7.5 to 10.0,
and nore preferably in the range of from8.0 to 9.0. 5 Preferably, the
precursor conpositions are free of additional acidifying or basifying

agent s,in @hemothanf thdeet-begithteperaentpeal theogdibleebattasmasapositivav @nidngory st em

One pref C 1fd i . i nvention conpri ses:
T0(i | 69 7ErEs BB REIRIERRAT bt (b aiE PRI rhodt®, ' 1Y E0r ' Th & et gt
ratio of from40:60 to 60:40; (ii) 0.9 to 2.2 weight percent of a protein
and/ or tide mxture as descri bed above;, (iili to 15 i_.ght percent
o o A TREHES M i Gafonanc mavs B, €588, G0t SXBm Pl AR MBLIaLAE Porol
M Xt U §eQbtabRAbYMTAB I HbaR¥H 4RO SRhARRs ARdnIREiDaREPIsCaIdRenad Hrovide a more
approximately neutralising amunts; (v) 0 to 5 weight percent whey powder;

and (viopeD teyure o theicgpkeddleattasnt of bl ack pepper. 20 This precursor
conposition is particularly useful for the preparation of edible batter
conpositions for coating chicken substrates. As noted above, the protein
and or Atteptatidelynmoxinuadditic, jar lefuet eddetalblerailvrady bearsedhifck exawipésn thdedibtd bl e

batter c&n‘gositi O.P is used to coﬁSe cEi cke? supstrates. 25 no.f her. preferred
pr ecur OGHEL GRPRIFITIPD MY EYPAISRy af (Fashane Rl sHPTR¥eIhipPeseed ¢l ymaize of, g2

wei ghg geslireit oPfseshirrtoifl keybeanrt, 8Bd pgint bipur in a weight ratio of from
10:90 to 30:70; (ii) 0.9 to 2.2 weight percent of a protein and/or peptide

m xture as descri bed 30above; (iii) 5 to 15 weight percent starch,
pref er gl ePhSRICSH fH ffat content of the cooked batter composition may be obtained by

adding up to 5 weight percent of ethanol to the edible batter compositions of the present
invention. However, in some food preparation environments the use of ethanol may be
15 regarded as a fire hazard. Thus, in a further embodiment, the edible batter compositions

of the present invention do not contain added ethanol.

The pH of the edible batter compositions of the present invention is preferably in the
range of from 2.5 to 12.0. However, more acidic or alkaline batter compositions provide
20 cooked batters having an unpleasant taste due to the presence of the pH modifying
agents. For example, citric acid or phosphoric acid are conventionally used as acidifying
agents, but impart a flavour which is unpleasant to consumers. Accordingly, the pH of
the edible batter compositions is preferably in the range of from 4.0 to 10.0, and more
preferably in the range of from 5.0 to 9.0. Preferably, the edible batter composition is
25 free of additional acidifying or basifying agents, other than those required as part of the

chemical leavening system.
One preferred edible batter composition according to the invention comprises:
30 (i 35 to 45 weight percent of wheat flour and maize flour in a weight ratio of

from 40:60 to 60:40;
(i) 50 to 60 weight percent water;



WO 2011/ 101664PCT/ GB2011/ 050286 - 28 - (iv) 0.3 to 0.7 weight percent of a
m xture of sodium acid pyrophosphate and sodi um bi carbonate in

appr oxi mawelimewdenal i si ng amounts; and (v) 0 to 5 wei grCTEB20EM5028key
powder. 5 This precursor conposition is particularly useful for the
preparation of edible batter conpositions for coating fish substrates. As
not ed above, the protein and or pept'ra%'n‘i xture is preferably derived from
fish when the edible batter conposition is used to coat fish substrates. 10
The precursor conpositions of the invention nmay be m xed using standard

ri bbon m xerlid) or Ophtiill & weight genchal ofad erateiovandi/ar paptidamaixtups aedeserdbriar d
operating conditi PSe: such m xers may be used to m x batches of 500kg to
1500kg of dry bater ‘conpositions, such as the precursor conpositions of
the inventigiv) A2ty walghtipericagt stanch, priefdrabiinwheat staréh;m nutes is used with
the m xer operatin t standard operagting speed. The mixing ti 15 y be
up 1o three IRl nuthl Rop-3dreioReRereP BB e SOUI APSIRIEIRIGSPNR S iher al
the egli bl e bat t ersogRiPBRhiIRBE iRfapphsiPERAERSUtFNSRRtdneduMEY be prepared
sinply by conbini ng the conponents nentioned above to forma slurry, for
exanpl e in avh ood tideeighPpercentanney pawderean®l e batter conpositions of the
present inv io - ining 40 to 70 parts by wei ght
of water w ?W)GOrbttg%\é%g%ﬁg%%ﬂg\éf%ﬁ?y%%@brecursor conposition as
defined above, to obtain a total of 100 parts by weight. Mre preferably,
45 to . par. wei ght of water are conmbined with 55 to 35 parts b

wei gt 101 Sibiee B SioteRnngion B AriGLSHE PRALERE sblino 2Bicke RBEES: A o
100 mote bR, ERY protéih lahdB? R phd& hextakd i, prérdfly GeriRsd frsmihioehaterPf
water are conbined with 50 to 35 parts 25 by wei ght of a precursor
conposithe eaiblesbaiter caewoaiien és uses! ©moat phigkerosulistrgtes100 parts by wei ght. The
edi bl e batter conpositions of the present invention nmay typically be
prepared by two different types of mxing: (i) automatic mxing - a

Vi scosiAnpthies prefeset! edlitde hatterxgamgpasitcini aceoBingrioktbs inventibatcbeprisestposi tion to
the required viscosity - this can be a batch process or a conti nuous
process; or (ii) manual m xing - set anmounts of water and dry batter
conppients gne nmasual 45 warthe defc@nt oMk Aol s ANdNBaize Wour in a weight ratio of
2011/ 101664PCT/ GB2011/ 050286 - 29 - Most commercial food factories use the
aut omati ¢ net hod 10 §0tAS80178% ge vol umes of batter that are processed.

M xi ng may do I LyAihXi Ng bl ade, or sone m xers work by
passi ng theta@omo%?éﬁﬁgq%‘%]b%eég%?tvg{b%x t hrough a punp. There is also a
met hod of mi(ii) ng Owhéo @i0nweigbt plergebtacft a prateinEoviéont reptide ndikbpped descrbed wat er
vortex 5 for low_shear m xing. Such nethods are well wthin the know edge
of the person of QRF1 in the art. As noted above, the edible batter
conpRBi ti ongivpf 12he weisRnpercontetbichNp@feraplyefteiaablaychri xed using col d wat er
to mnimse reaction of the raising agents before frying. It is also

(v) 0.15 to 0.3 weight percent of a mixture of sodium acid pyrophosphate and
sodium bicarbonate in approximately neutralising amounts; and

(vi) 0 to 3 weight percent whey powder.

25 This edible batter composition is particularly useful for coating fish substrates. As noted
above, the protein and or peptide mixture is preferably derived from fish when the edible

batter composition is used to coat fish substrates.



10 preferred that gentle shear mxing is used with mnimal mxing tinmes, as
over-m xing can result in a significant proportion of the raising agents
reacti ng wo 2ohetobatit er m xer. lncorrect m xi ng does not PhaxGB2an/&shfsect on
the fat reduction obtained using the edible batter conpositions of the

i nvention, however it may have a negative effect of the texture of the
cooked batter. 15 In some cases it has!been found that a further fat
reducti on may be obtained by preparing the edi ble batter conpositions of
the present invention in specific ways. Mdire specifically, it has been
found tim@nother asphel tharpraseshiweniion peavidasdureciisar cempbsitipnebrgreparésar i ng

ensur o (90 et Aa e EAPBBSIRN 2RI o paBeP RETTRhuSRL AOb ENorh SR o4 oy

the water conponent. It is believed that sinply conbining the individual
conponent s | e tao a situation where the other conponents of the edible
batter conpd®ti 6‘%?0(9% "t"i’i@g‘tp‘?eég%rﬁtlo%\?é‘ﬁti on conpete with the protein

and/ o peptige cQPDREBL0 WdigHt HRertErtest, a e brétBat ahdier Pepli®d Mikide not be
fully hydrated. The present 1nventors have therefore also devel oped
precursor 25 conpesived s ameaheuRedar éFsupr eparing the conpositions of the
present invention which ensure that the protein conponent in the edible
batter conpositions of the present invention is fully hydrated. The

pr esentandnwigertinothet grecwkor eorapssitigrsosorderssepless thiaoor equid ds i0td5dnmotkgpf i si ng
an 30 %ﬂ%aﬁ' e 0}l conponent as defined above, wherein the precursor

Conposi fReRHO"Ye prepared by a process that conprises the steps of: WO
20111301664PCT/ GB2011/ 050286 - 30 - (i) mxing all of the conponents of the
precursor comnposition except for the protein and/or peptide mxture in a

m xi ng lapgrneselsthg oPERSUTSOr f epmPesitonengérl tdsstdiatly oiyc sabalantinlly: Rewesi bl e
fat an (i 1 X} : r Y, il i n i 1 wth
the bl SoqBgeLRnsBEl ik P oheBpbieiert ikl Bfyl STRIIne WS FEORT ERHEE,

pept i deomipokilioss raafimed satewbst Antuseld heneivs dhe ddrmby'sulbsdartdtillipl dryT ahowd dieor

oil. Thits pgre%ursor co ﬁiﬁitttbon may be conbi.ﬁed Wf h wat eh as_descri bed
above (eSS QA t'87 REBRPSST PPOROHEYY: § &Rf YRR SPERERE O

i nvers inidre th&n RoGcg ey ceritht® waiter] Rdré PreféPly(hd mose &M 5 WeRfht BBEdeht stich a
poi nt that the bl ended conposition has a uniform consistency. By "uniform
consi stiery not inciydingtmeinire thad iscRatpGHe Rresest intflsirbl ended conposition are

di spersed such that further m xing of the conposition will not produce a
conposition of greater uniformty. 15 Typically the mxing tinme in step
(ii) i dhaeppeowismatempoStions aDthEYoreséntt ingemtion mgy thienesedelguprepdret adhmsian n a
uni form onsis{tencg e)nt step (i), nore preferably, 5 to 30 (Yo of the m xing
time ir?a %spor(iempuq ‘rf’fer?‘mre preferably, 5 to 20 (Yo of the mxing tine in
step@i), and nost preferably, 5 to 10 (Yo of the mxing tinme in step (i).
In addition, the mixing_ in stefp (bibif) is 20 preferably carried out with

m Xxi ng Tae RIESYISRE COLPOBYCDH HRETEFALYE £pNtEIN) up g1 r‘f‘éed%moc@r%rttrpfﬁhﬁiprﬁ@teﬁ't hal f
the spepfi@ioplied mikibro, SIS GréreReiy LGRS seNwsight béiabnt BRI fle ropbisbly @nd/ or
peptide m xture renmalns substantially uncoated by the edible fat and/or

oi | . WieR.uweight percebbafithe prajaiciding/on peptida snigiese randedostiweteratdy ppéparie
precur sor. LLions. rding. to process described above, a

uni forWeé%rﬁ%eg%ﬁ@ilqerprgfeérgglf&?gPés]&'t?[seurg#(p@ebbt ained after a period of 4 to
5 m2mtes mxing. After the protein and/or peptide m xture has been added,
the resulting m xture nmay be blended for up to 2 mnutes further, for
exanpl ;PVF%J@‘?VSCC?WPR% StRIPIERY CAmMPHE PP'?ﬁ%t & MR persat SFﬁ‘ﬁgPr%&bd, to
provi deynd/RiRpHES H{ixtGFHIPrQﬁb_tdr?‘BrdUW #Mess 0.6 wdight BERIP Bf RBHrOteiP&RI/bAe

m xture 30 renmins substantially uncoated by the edible fat and/or oil.
peptide mixture, and most preferably at least 0.8 weight percent of the protein and/or

peptide mixture.
30



WO 2011/ 101664PCT/ GB2011/ 050286 -31 - It is believed that the coating of
oil that is provided over the conponents of the precursor conposition
except fowotha/pi@tei n and/ or peptide m xture sl ows dowrCrleB20nEomet i on of
t hose conponents with water. The protein and/or peptide mxture is
substantially uncoated by the edible 8i|. When water is added to the
precursor conposition, the 5 protein"%'able to hydrate fully w thout
having to conpete with the remaining conponents of the edible batter
conpositions for water. In another asgect, the present invention provides a
met hod Tolus pthepriecwigorn aoraPEitiens areferablyorgmawisei foem ds4 de Bidhwaighboeesent hk

nmet hod LSl X i i Vi r L

pept i ddePRIER SO TRoRERExle, ol rhirk bR IO S0P PLBIM BB or. o
(i1) camdproteig anbdéorpeptieeé mietod.or peptide solution fromstep (i) with the
remai ni ng conponents of the edible batter conmposition to forma 15slurry.
In this aspect of the invention, the protein and/or peptide mxture is

di ss0d YedhdtBd bBBv&EhE préduresr dotnSeticRGlofWhé PrdsBat QBRGGH AsmEREIRBS M Of
the edible batter conposition and therefore is able to hydrate fully

wi t houtor &sittpleto @080 melkoveftalikali metal ipng. fRieferablyatgepnecutshe cpmegsitins of

i nventi - Al t r ri Q ISl

pr ovi i, "R orfafBE BES ien R Rk| 9 el iR, O kol BiERA B0 Epore
conposipréferabhys ledsfthae drieguahio @d@anolig dhelkpli estaltions)veote pneferablg 1€ss/i ng

t he batter-coated f substrate, ip oil and/or fat to ovji de a cooked or
par t - cbRba" BaLeblR Bodscnoribat suel wBel Be: Sven faweorBieBEs: FAn Pood
proHE tequBr fPead Mmoot BRkak thdrbieioRal 6@sn GRIVD Qiéfelals IkgCRERINGBual &Ny
aspect of the Eresent I nvention, typically absorb 15 to 50 percent |ess fat

and/ or W42 aekagt pikgll metalfiens. sl myre sfefablglespdhareat eqed 0 P40dRalsr oi I,
than otjg kaﬁ%éﬁaﬂms,%H%rega%?ePaw 688 2han’ B d Sﬁ%%trh&fkg'o?a]ﬂlaﬁ%&éﬁatef

than for batter conpositions conprising protein and/or havirng |arge anmounts
of al kadns, stll alen owse pref@apylldsd ibdctROUABADA37 6180RG 6f alk82metdl moresg still dance

ith th t | ti t he f t f |
Sel ect oRIBREr Pelpr R IPRY ahia ey g Btk Bofkd BY sl meaERy canshesti « n
t hi s1mgpsretabdf lebBenhdnaredtuaP s 0.033 mol/kg of alkali metal ions.

The precursor compositions of the invention may preferably comprise at least 0.017
mol/kg of alkali metal ions, more preferably at least 0.018 mol/kg of alkali metal ions,
more preferably at least 0.020 mol/kg of alkali metal ions, even more preferably at least
20 0.022 mol/kg of alkali metal ions, still more preferably, at least 0.023 mol/kg of alkali

metal ions, and most preferably at least 0.025 mol/kg of alkali metal ions.

Where the edible batter compositions of the invention comprise from 0.25 to 0.49 weight
percent of the protein and/or peptide mixture, they preferably comprise from 0.017 to
25 0.035 mol/kg of alkali metal ions.

Where the precursor compositions of the invention comprise from 0.50 to 0.99 weight
percent of the protein and/or peptide mixture, they preferably comprise from 0.017 to
0.037 mol/kg of alkali metal ions.

30



The term"fish" is used to refer to the flesh of aquatic species suitable
for human consunption, and the term should be interpreted to include
finfish, woehizamieed, poll ock, haddock, plaice, whitebaPCl/Geebnsomad
trout, as well as shellfish, such as crustaceans and nol |l uscs, for exanple
| obster, shrinp, crab and crayfish. The term"poultry" is used to refer to
the flesh of bird species suitable f of3 human consunption, such as chicken,
turkey and duck. The term"neat" is used to refer to the flesh of mammali an
speci es suitable for human consunption, to the exclusion of fish and

poul t r yWhergctheagreguisk!r coewpsitioepios e inventiomeampabsiftom 1THetd dd@ weibbt r at es

used a i 1 i . . . .

exapl Sobrerh GrhP SrPE i BHERL B R EbE PRy oI O AL 7 &
fillet 0.63&mmbl/kg ohalkdiemetsl cdogn. A fornmed substrate is often a cheaper
product, a forned chicken 20 breast will be nmade from m nced chi cken neat
nmoul ded or pressed into the shape of a chicken breast. Were the food
substg at/RedeSthaehraetiRdr tbRpokitishs oP®E tHvendén BB/Hprisé trdn$ 18Rt Ioedwbight t he
protein and/or peptide mxture is derived fromthe sane type of aninma

sour ce pégcqnﬁ@fzge froe@ins andior pestidamistureviaey preferatby gorwnse rfrgne 0175t ect ed
fromp I /or peptide mxture is also preferably derived
from p(%j(#utdr%PV%%@R@L@E&&@@S%N rate is selected fromfish, the protein
and/ or peptide mxture is also preferably derived fromfish; and where the

food s trate is selected from t,.the. protein and/o ept | mxture is
o S0 pilRERaEPRETRREGOTPORE RO Nehinvoei FheamRes BaPCH BB oBosEE © 33
- SUNG ket |df_tﬁ63)’r@l%ﬁr€_dn%ﬁ/déﬁtidi@ herfues! tBB@/Pefefdbly YofPRKEdrdnh LY to
restaurant or in domestic kitchens. Accordingly, this aspect of the present
i nvent iGRtmplka el Ak metbigmsi se a further step in which the cooked or
part-cooked batter-coated food substrate is subsequently chilled or frozen.
Where the chilled or frozen batter-coated food 5 substrate is cooked, it
may be Whbéreathedpreoursooemppsitions lof tHe yrivegtiom compriaadroon 2% taaB@Ooweight oven

baki ng. As t b t di bl.e hatt iti f t
" pvent iPeReSh g ANe ST AP AT HEPH caRr e R Tor St SR RE s om0 1o
par t15W.e43 molieg ussikalf méadlfongs a flavour 10 enhancer in the edible batter

conpositions of the invention is preferably avoided as this reduces the
amount of al kali netal -containing | eavening agents that may be used. In

SOne C?f? ﬁ?re heWsselirsol Rbfh %?i@oﬁ@%ﬁ’*‘ ke i@eﬂti@@&%@ﬁari%&%nﬁ‘%.%&?g.r4i93w8i§ht as

flavou as consuners u expect. Thus e the coo par - cooked
bat t er peocnd df ftbe dretehs andioe peptide msisigoenthby preferabty compsisadiet t0.@F7 the

i nventiQ fur [. copprise the 15 step of spraying the frozen
B AL SR

batter-¢ {%%i th a f1avour-enhanci ng quantity of salt
wat e20 before or after freezing the batter-coated food substrate. The salt

wat er freezes on contact with the frozen batter-coated food substrate, and
provi dé¥hane nenRigraiser saMpopitighd of hithEyephen sampese doat scPG iod-99uneihht e s

Prepar efrddMi dFt R PP Bnd/Bl [Heplid® nik@RE athb] PrefRPatiP @¥fprié i W1 &y
cooki ng as described bel ow).
0.047 mol/kg of alkali metal ions.

25 Where the precursor compositions of the invention comprise from 4.00 to 4.49 weight
percent of the protein and/or peptide mixture, they preferably comprise from 0.017 to

0.048 mol/kg of alkali metal ions.

Where the precursor compositions of the invention comprise from 4.50 to 5.0 weight
30 percent of the protein and/or peptide mixture, they preferably comprise from 0.017 to

0.050 mol/kg of alkali metal ions.



20 Further, by providing the salt after the batter-coated food substrate
has been cooked or part-cooked, the additional salt does not |lead to an

i ncrease wo 2bhetoiatt content of the food product, even wreTsEBOEUIBI8BgUENT
frying step is used. The nethods of the present invention may al so conprise
a further step in which the, 25 optlonglly chilled or frozen, part-cooked
batter-coated food substrate is subse ently fully cooked by frying in oil
and/or fat and/or by oven baking. In this regard, it is noted that not only
are the edible batter conpositions of the present invention capable of
reduci A@efprecusoakeMpysites @idhe Grepant suieotien Meaatfudher euokias dyhemieet aod

i nvol vi i st ic f

frying bs OQCQ Igg}\ﬁﬁur{c(% aS?%n é%?nc%%%%gav‘%y {;he%%al @JOA Xlog%gtl%gv ﬁ%’:%o ed by
oven bMIOmWPHI@lIérabeW%dNﬂtaﬁOMGI srealisor waogeudnmmnhe hevérmmd @eouhmi td s
cooked by two or |n ste(pj%?&for i nstance, a first pin steR in a
fact or P Qﬁrsé‘r’@”@&@ A B HoMYPVST JR SBMG C@F??rﬁ};eé gRoght

rest agliiadf al8b b Lré.@a&méré thé/\g}e%Qﬂsyr £6/p64iR6AE @Bt%@wé?ﬁ@a%@e us§d1tcy prebhfen to
fully cook the food product for consunption) be under stood t hat

t he pr @sathesipndintienas de§oed peP fdes two or rmre COOkI ng steps where the
first stepis a frying step and the second is a baking step. O her
conbinations will imrediately be evident. 5 1nits sinplest form the

met hod Tdnb lpBegEng rsgsmnrf sopreberatiycd caemmadiler@ehmgt $yestem esedésdribed retiovn. may

5|nply rise e edi bl a r co ti of. the inve

G roct e SRl sk SR e C S ST hen D g S e e
coat fgl aﬂ@mdmétabs@rfsatre tHe pfetiursordéMhpddiitlonk 0 aRb AMbAE pEdieraBRORBte than 95
part-cooked batter-coated food substrate. However, in practice, this often

r esul t vaight RARPENL G Lhp absel Mmetaldans InsthearreayrseDCeBRRYLINS, 6A asni@ Pawmise
dh R
Vor e pray S oF Plece 8y drad ShRiTaRs Mt A PR OGS VRGP BRI IR G, o

coat i ngndayemsalkdli miiat boatent efdbe posrrirs@yoempositiohs aequackiddlyethb atvtestion.
conposition according to the present invention, as defined above. 15
Preferably, where the food substrate is provided with a plurality of

coat{mgHeafets.usall ine@sd proeurest &onpReltiony by drésdit ialedibindlpesfBribher
conposition according to the present invention. In addition to the edible

bat t er COBIRISSS PNBRE mere pﬁwhgwefgc@ﬁ,tmalﬁeélﬁw &ie Tloreandaeyaipyrs Hypicoly. Hﬁ/ be
appl i e‘i’lohPué JBHH tﬁéJB%‘c §0|‘n?o§1ﬁ8rﬁ’§ Qlatﬂﬁ e%rg ﬁv'éhﬁorfé&%@ﬂsé%f the

i nvention pr edu ayer, one or yers onventi onal
batter corrp05|t| on and one or nore |ayers of an i nternmedi ate. As used
herein, the term refers to re ts sual l'y
based on 25 #)I oquDnﬁﬁchWgswe'gﬁ{ ?rgsaf?\ﬂ’ﬁ%%%%hf %?%18% elg) r%djdust isto
dry 2te surface afeightiircémoshsatiiur adbefrbm 20ms @rewkiet pehest ameaf the
batter conpositions. Wet batter conpositions often adhere poorly to wet

food substrates. TPHF BLRAHPR L0 K0 WeidNERETCSALVNERIdIOYEL composition may
conprise wheat Tl 0aBHARF weight percent maize flour, for example from 10 to 90

weight percent maize flour, or from 20 to 80 weight percent maize
flour, or from 30 to 70 weight percent maize flour; and
25 (iii) from 0 to 30 weight percent rice flour, for example 0 to 20 weight

percent rice flour, or from 0 to 10 weight percent rice flour.

Precursor compositions containing flour as described above are of general applicability.
These compositions may for instance be used for coating meat substrates.

30
As noted above, the choice of flour used depends on a number of factors, including the

taste and texture desired in the cooked batter composition, as well as processing



30 mai ze flour and/or rice flour, optionally with the addition of starch to
i nprove adhesi on and cohesi on. For exanple wheat, maize, tapioca or potato
st ar ches wayoheiouwsed, both in native and nodified fornsPChdiB2ei ME0sbar ches
are often nodified and are used at WD 2011/ 101664PCT/ GB2011/ 050286 - 35 -
mediumto high levels in the predust %o provi de the best results, wth 20
to 40 wei ght percent being typical. T %'predust may al so conprise dry
protein, for exanple wheat gluten, egg protein or dairy protein. Protein in
t he predust adheres to protein in the substrate, significantly inproving

t he adheguigmerits (loe eppewiss tdegreecrf adhesionl end puiakilityifesfreezing pstotagerantd e
used. Egﬁgﬂméf may al so conprise basic breadcrunb, or rusk. Rusk cones in a
vari ety of particle sizes and nay be used on its own as a cheap predust, or
as a carrier for other functional ingredients or flavourings. Rusk is very

dry and can absorb |large quantities of 10 ter,_and this guglit es it
oot Podier ettt ecdiribpedauinenty Wieabfogh, Eaaampediadont Uedh b

ext r egrgbym tHéSprbcurddr SSREoNITERI df.thé BRedeRt MvehtiireédRdlbahprisé:ef ers to a

granul ated fl ow ng powder based on, for exanple, breadcrunbs, flour, rusk,
corn neal, or cracker neal. Internediates are 15 used as a cheap way to add
bul k and wei ght r t I I t n

adhesi on bat(ger g’%&# 36? g%gr@@gtqeé%%qﬁvu@agg%ﬂgg& B@ﬁégggﬁbégfﬁmierge(ﬁ a
predust and a temmigh featérdrwhddtrfeert gpiemob0 ho Sddeeighb peeoeat twheatal | y used
in internediates., These are standard 20 baked breadcrunb having a range of
particle sizes, %, and extruded crunb. Extruded crunb is sometimes added
so tf@t it ginows fidas ouBhsd keidhdtieftent Mediz&XBOMIf6r exrhpiE GRsn cloUBMdhavi ng a
hal f - noon appearance nmay be added so that the tenpura batter on to wll
have a bunpy, ri pfi¢ Rgspedranize ighenocBered) toB0rweight pasceat Wiz used to
bul k out intermeqlpoﬂ};.%%d al t hough too nmuch flour can nake the internedi ate
dense, inpairing the texture of the final product. Internediates are

prot ect ed fridm difroectd toBO aedighti pércehterice flowi, foraaxkroplef @4tto @0r waightf r yi ng and
are sonetinmes therefoqe %aed to caféy B%avoiis and othﬁr addi tives which
woul d 30 ot her wi $EBE" 45 8%%1%{{0% heat’'y p?irl?S%r,'Ceoi Ui s sonetines added
to itgernedi ates to reduce dust. Flavours may al so be applied to predusts,

or may _be used in adhesion , , ,
The flour may alternatively comprise predominantly maize flour. For example, the flour

used to form the precursor compositions of the present invention could comprise:

(i) from O to 50 weight percent wheat flour, for example from 10 to 40
20 weight percent wheat flour, or from 20 to 30 weight percent wheat
flour;

(i) from 40 to 100 weight percent maize flour, for example from 50 to 90
weight percent maize flour, or from 60 to 80 weight percent maize
flour; and

25 (iii) from 0 to 30 weight percent rice flour, for example 0 to 20 weight

percent rice flour, or from 0 to 10 weight percent rice flour.

The precursor compositions of the present invention may further comprise a starch
component. As above, references to starches herein relate to starches which are used
30 in addition to the flour, and should not be interpreted so as to include the starch which is

naturally present in the flour.



WO 2011/ 101664PCT/ GB2011/ 050286 - 36 - batter layers. As the flavour is
closer to the substrate, heat danage of the flavourings is suppressed. As
used her evo,20tih@ide@r m " conventi onal batter conposition" PCefGB201110530386i or art
batter 5 conpositions consisting substantially of flour, water and

| eaveni ng agents. A variety of conbingéions of predusts, internediates,
adhesi on batters and tenpura batters my be contenplated by the skilled
person. For exanple, a coating procedure could be selected fromone or nore
of the following: 10 1. Substrate, tenpura, fry, chill/freeze 2. Substrate,
pr edustThusetigurrasurseycorapesitigrisr fdhe paEsestiinyentiaremay fethartcomudisedicom 25at t er

 nt or m g eio e or hhde ilhbifipd 8555 cPAETI, U SrecBRaERU Rt
adhesi @onipaitt drom iSnbe25edight perceatrplinatjvef orymodified Istdrcleeaed fore preferably

Substr at e, adhesi.onhatter,internedi ate, adhesi onbatter, internedi ate,
Demour dor A8 B hrescant 6 paaGhat TRIB e SHdL EXBBISE O SUGRP STTEARS or
i nt ergregds ak®iddeamivea, fry, chill/freeze 8. Substrate, predust, cook,

i nternmedi ate, tenpura, fry, chill/freeze 9. Substrate, tenpura, fry, cook,
chill/freeze 10. Substrate, predust, tenpura, fry, cook, chill/freeze

2511. Subst " i t.er, i nt | - , cook,
Co B b 0P SSLug AL RUaN N AP EorkFBUER, of e
cook, «hidurih§ragents. For example, the colouring agents may be selected from: milk powder,
skim milk powder, whey powder, dextrose, lactose, turmeric extract and/or paprika
10 extract. Where colouring agents are used, they are preferably used in an amount of up to

16 weight percent of the precursor composition.

The precursor compositions of the present invention may optionally comprise
seasonings, for example pepper. However, the use of salt is avoided so as not to
15 increase the alkali metal content of the precursor compositions beyond the levels

required by the invention.

The precursor compositions of the present invention may further comprise an edible fat
and/or oil component as described above. The edible fat and/or oil component is

20 preferably used in an amount of up to 10 weight percent of the precursor composition.

The precursor compositions of the present invention preferably provide edible batter
compositions having a pH in the range of from 2.5 to 12.0 when 40 to 70 parts by weight
of water are added to 60 to 30 parts by weight of the precursor composition, to obtain a
25 total of 100 parts by weight. More preferably, the precursor compositions provide edible
batter compositions having a pH in the range of from 4.0 to 10, for example in the range
of from 5.0 to 9.0, when 40 to 70 parts by weight of water are added to 60 to 30 parts by

weight of the precursor composition, to obtain a total of 100 parts by weight.

30 In some cases it may be preferred that the precursor compositions of the present
invention provide edible batter compositions having a pH in the range of from 4.0 to 6.5,

and more preferably in the range of from 4.5 to 5.5.



13. Substrate, adhesion batter, adhesion batter, internediate, tenpura,
30fry, cook, chill/freeze. WD 2011/101664PCT/ GB2011/050286 - 37 - O her
conbi nat iwo0arwi@assi bl e as woul d i nmedi at el y be appr eecatatotiypsoisese of
skill in the art. In particular, it is not excluded that an internedi ate
could formthe outer coating layer, where the edi ble batter conposition of
the invention is used as an adhesi on”Batter (for exanple, in the
preparation of breadcrunb-coated food substrates). 5 Wiere the food
substrate is provided with a nunber of coating layers, it is preferred that
any codniaigen ggees tithanayi ke ipratedicdt tiay thej rreewsot sompestiond| & thet peasent
conposit i f the | | " | kal i t J Thi

avor ds TUsHlaRReiife LEENAGR RO LAYH B FHlp R B itk SR AR S W1 Do of
t he i nwedtrhore, preferathly cethecange of fnonea® &0d9.0pt ake of fat 10 and/or oil during
frying. Typically, where the edible batter conposition of the invention
forms the outer coating layer (i.e. a tenpura batter), the internedi ate or
PredL§tPrb@Yﬁjl)Gbﬂ{é)Wréd“u?s&U&@rﬁpGQﬁ’édsﬂgré GRS of addiWnbN adidkihy drebaifyins. |t
is also possible that, where a coating layer is not imediately adjacent to
t he ediageats] stheathasythesmprssiired s rert efifee chersivel isaveninasysteati ng | ayer may
have an increased salt content to conpensate for the | ow salt content of
the edible batter conposition and any |layer that is adjacent to it.

Pr ef er dreyprefdreadeprebonslod chmpasitibreasdording to tred inmgnticaye@mprisas: is | ow i n

al kali metal ions between a |layer of the edible batter conposition of the
invention and a coating | ayer having increased salt content. Mre
prefegably, @her @2siaoay delkpt pbrdeRfst whust Al eRRt Bkt fRYIETSa RRligRmestidof ayer
of the edible batter conposition of the invention and a coating |ayer

havi ng i ncr eased f®ar #0:604e &Pifékli at es and predusts may be applied using a
predust er or;\a br - : ra"?wﬁd?(i- AL ;

pr edust er or(”)br egg%%?rb%e@&gﬂt él_&‘gcgfﬂto&gang'ﬁqghus ua r:@epglgédrﬁlggjﬁéeg&%g”%%g
predust or interrabdvete to coat the bottom surface while predust is dropped

onto the top..surface.. Excess predust or internediate is shaken and/or bl own
of f of the fibd St HeaNCRRbREaeh etk MGeTSBIRnt pi ck- up of
predimt s andivhet ieRito 4. 2Rdigh? puRicdhbf Behikené opisbliuHPadill pyrdsHo¥pHARI AR | S
typical. 30 Batter |ayers (including conventional batter |ayers and | ayers
of the edibl e batsPdiunBrpBONaieARPEfOtRatebt RRER!ISING\AERRYNEH) ~ may be appl i ed
to the food bs t s 0 . One kind of batter enrober
enpl oys a tr(?aﬂghtog ﬁ?@{r‘@%ﬁ%ntgﬁﬁcé nv%%r’g?io 2011/ 101664PCT/ GB2011/ 050286
- 38 - belt (¢arryitod .0 meightpstaeat ekblack peped. t hr ough the batter. Typically
the trough will be tenperature controlled and batter will automatically be
fed into the trough to replace the batter that is renoved. Another kind of

bat t20 TRy ebsdursdfNeaWpasition G8irdadticulRNr 0Ssful, fair 1ies plephtationodt edible bhaed
substrates from above. The batter nmay al so be sprayed onto 5 the food
subst r #PEWOSHGRA forA0REAe CBHCEGR}\EPW’Stl@H%%mABVOB%’r%QﬂY@ BYe RN apd of REPYH] . The

presentmiliyen briéfbr‘é‘blk/'de'ﬂi%‘ﬁ R nflbsiEkss Gleh Wd BabIWatte? (BhfaERIoh%s L& to

fol |l ow ng exanpl es.
coat chicken substrates.

25 Another preferred precursor composition according to the invention comprises:

(i) 82 to 92 weight percent of wheat flour and maize flour in a weight ratio of
from 10:90 to 30:70;
(i) 0.9 to 2.2 weight percent of a protein and/or peptide mixture as described
30 above;

(iii) 5 to 15 weight percent starch, preferably wheat starch;



WO 2011/ 101664PCT/ GB2011/ 050286 - 39 - Exanples Exanple 1 - Coating
Procedures (Chicken Nuggets) 5 This exanpl e denonstrates one way in which
bat t er - cosDedichigken nuggets are prepared industrial |l yPCT/GBROTINISCI8EN
nugget substrate is fornmed using a form ng nmachi ne. The chi cken nugget
substrate consists of chicken breast ngat, water, salt, functional starch
10and phosphates. 2. The forned substfére is coated in a predust, which is
appl i ed between 2 and 15 wei ght percent pick-up, and typically 5 weight
percent pick-up. The predust is applied by a predust coating machi ne which
appl i es the (i) ed®s3 tafd waight bewest of A reixtise ©f spdiknupcid yraphpsehateggit i s
cooked in a stea ! . 0 . t ture of 100C is
used to cook theg@ﬁ“@?Pgéggﬁ%&§Bgg%éﬁ@“%%ﬁgﬁéﬁaﬁiﬁgfﬁﬁgﬁ%%fﬁp wei ght is
gai ned as t lfe) pr édoss waibhbpdrsemoitsdyus@vderom t he steam oven - this is known
as a yield gain. 4. The hot noist nuggets are then coated in an

i nternmedi ate which adds wei ght and 20nakes the surface of the product dry.

Bet weiThes dhstutSoreorapbsifiet %%MUﬁfrggesegalnfTbert i griphyationef ehﬁb@%ﬁ@ﬁnt

pi ck-up of the internediate is applied. 5. nmpura batter is then applied
to t he coOypgsitionstiet ceating fiestlksiintesat dsen@ediatovBatheeprateinl and ahgertideom 5C

to 25C1,0ppah ﬁ@@é@y gi_e?mé‘cf ﬂUHldﬁs%%;nerfﬁwtg‘é&ﬁ@gﬁ%}tgpgorfigom&gE%s%ﬁét?g:@%te oi |

pi ck-up 1's us € nugget is par-tfrired 1 n veg

at 180 fisb skbstrales.or bet ween 20 and 60 seconds. 7. The nugget is then frozen
and packed. 8. The nugget is subsequently fully cooked in a deep fat fryer
or oven in a restaurant or in a donestic kitchen. WO

201113 G He6ABEdrS 6B PO SIHORABEF the 4 ention may be mixed using standard ribbon mixers
or paddle mixers that are known in the art. Under standard operating conditions, such
mixers may be used to mix batches of 500kg to 1500kg of dry batter compositions, such
as the precursor compositions of the invention. A typical mixing time of from 1.5 to 2
minutes is used with the mixer operating at standard operating speed. The mixing time

15 may be up to three minutes for dry batter compositions comprising oil.

In general, the edible batter compositions of the present invention may be prepared
simply by combining the components mentioned above to form a slurry, for example in a
food mixer. Preferably, the edible batter compositions of the present invention may be
20 prepared by combining 40 to 70 parts by weight of water with 60 to 30 parts by weight of
a precursor composition as defined above, to obtain a total of 100 parts by weight. More
preferably, 45 to 65 parts by weight of water are combined with 55 to 35 parts by weight
of a precursor composition as defined above, to obtain a total of 100 parts by weight.
Still more preferably, 50 to 65 parts by weight of water are combined with 50 to 35 parts
25 by weight of a precursor composition as defined above, to obtain a total of 100 parts by

weight.

The edible batter compositions of the present invention may typically be prepared by two
different types of mixing: (i) automatic mixing - a viscosity is preset and a mixing machine
30 mixes the batter composition to the required viscosity - this can be a batch process or a
continuous process; or (i) manual mixing - set amounts of water and dry batter

components are manually added to a mixing machine.



This process can be summari sed as: substrate, predust, steam internedi ate,
tenpura, flash fry, freeze. However, one of the follow ng coating

procedur esocoul@wi@hso easily have been used: 5Substr at e pCpraatosit05018enpur a,
fry, freeze. Substrate, predust, adhesion batter, internediate, tenpura,
fry, freeze. Substrate, adhesion battg I nternmedi ate, tenpura, fry,
freeze. Substrate, adhesion batter, %esmn batter, internediate, tenpura,
fry, freeze. 10 Exanple 2 - Coating Procedures (Battered Fish) This exanple
dermonstrates one way in which batter-coated fish are prepared industrially.
1. Fr oz dhost sommaericial foas {astatieborset e aulbyatiamethad daethdhe fasgervobuaes af | i s

d Al tt
e ptEUEr e o™ RESETRE PG el 6588 G B8, ok B ity
I nt er mexikatsevork bypdssing the cohponentstadithe b@teérvmmthﬁﬂfgarwbdrﬁ% ﬁhe#elsmlsby
o che i Bt IO Whersiretisr SHHALET SOPRLRTeATE A pRRSCEBIG § oL dedhits at
180 G trgy I8\Q/5s.h@ar hx.rT@esmrpﬁHémodlsserékA@nvmm ﬂh@%@wédgféz(%@aérsa%kgmﬁw 8.

The product is cooked in an oven, deep fried or grilled, in a restaurant or
in a ddmesttic kitchen. 25 This process can be surrmarl sed as: substrate,
adhesion batter, internediate, tenpura, flash fry, freeze. Exanple 3 -
Reduced Fat Chicken Nuggets 30 WD 2011/101664PCT/ GB2011/ 050286 - 41 -

As noted above, the edible batter compositions of the present invention are preferably

mixed using cold water to minimise reaction of the raising agents before frying. Itis also
10 preferred that gentle shear mixing is used with minimal mixing times, as over-mixing can
result in a significant proportion of the raising agents reacting in the batter mixer.
Incorrect mixing does not have an effect on the fat reduction obtained using the edible
batter compositions of the invention, however it may have a negative effect of the texture
of the cooked batter.
15
In some cases it has been found that a further fat reduction may be obtained by
preparing the edible batter compositions of the present invention in specific ways. More
specifically, it has been found that a further improvement in fat reduction is obtained by
preparing the edible batter compositions of the present invention in ways which ensure
20 that the protein and/or peptide component is fully hydrated by the water component. It is
believed that simply combining the individual components may lead to a situation where
the other components of the edible batter compositions of the present invention compete
with the protein and/or peptide component for the water, such that the protein may not be
fully hydrated. The present inventors have therefore also developed precursor
25 compositions and methods of preparing the compositions of the present invention which
ensure that the protein component in the edible batter compositions of the present

invention is fully hydrated.

The present invention therefore also provides precursor compositions comprising an
30 edible oil component as defined above, wherein the precursor compositions may be

prepared by a process that comprises the steps of:



I ndustries, G oucester, MA, USA) was prepared by m xing the powdered
protein with water in a food m xer. A reduced fat tenpura batter dry m X
was prepawedotwyloessabi ni ng wheat flour (40 to 45 5 wt % ; pomicBeoflsmse(40 to
45 wt %9 ; wheat starch (5 to 15 % ; whey powder (1 to 4 wt%; neutralising
anounts of sodium acid pyrophosphate éo. 1to 0.5w% and sodium
bi carbonate (0.1 to 0.4 W% ; and bl aek pepper (0.2 to 1 wt% . A standard
tenpura batter dry m x was prepared by conbi ning wheat flour (40 to 45 10
wt%; maize flour (40 to 45 wt%; wheat starch (5 to 15 % ; whey powder
(1 to 4 wt %) ne@nlx@g@hofgh@ﬁ@mnpeems of ¢ gﬁﬂcafﬁoanmp@plﬁoe@ha@@t fp0.4 to 0.8

099 and sodl um i3 BRRaLP Bk Gt 1 i by Gophfs 473 g Bl ack

pepper (0.2 to 1 e| n so n was us ydr at e
t he reduced fat tf@mfparbﬂaemmwmgbswomooaﬂéﬁ [y the edittle fataindlor2fil; grad t s chi cken

protein soluytion to 1 part, reduced f abatter Y orm an
prot el ool Y on Aok B Ll Sgueed Ll ppuL betten LA g orman
conposi tion not f‘c@mp@lsmbﬁqr&ﬁoer,t@;b i) vmhpﬂhgpw@@rmr&émngnw@ﬁ Bepfige hydrate
the reduced fat tenpura batter dry mx at a ratio of 1. 5parts water to 1

part 20 reduced fMaKlUr@FIOAIAS §b\|@$té'ﬁtlailb’ydnﬁ9&tedﬁ?>’sib@@ﬁ@'%@lﬁﬁﬁ‘ﬂ@f pl.e batter
conposition containing protein was prepared by using the chicken protein
solution to hydrate the standard tenpura batter dry mx at a ratio of 1.25
parts dhiscpecursootempositibnitmaynbé oorhbredt witit watiaed descpbedabatd &y fodmyarm X.

25 Ath t bat t t t t t
pr epar é’lﬁirbg‘?/ga rﬁ{j’%ml@@vﬁpnﬁ%cﬁwgg@t%fglr?éé%‘néﬁgﬁpgogeﬁ;:)lrjlIrggbg{ '?e(ral gr\;/varsnx at a

ratipgof 1.25 parts water to 1 part standard tenpura batter dry mx. WO
2011/ 101664PCT/ GB2011/ 050286 - 42 - Table 1 Standard Batter No Protein
Reducedirgieratly t e meixipgopepiepsiihivifontimagd entil such a point that the blended

composition has a uniform consistency. By “uniform consistency” is meant that the
components of the blended composition are dispersed such that further mixing of the
composition will not produce a composition of greater uniformity.
15
Typically the mixing time in step (i) is approximately 5 to 40 % of the mixing time required
to obtain a uniform consistency in step (i), more preferably, 5 to 30 % of the mixing time
in step (i), still more preferably, 5 to 20 % of the mixing time in step (i), and most
preferably, 5 to 10 % of the mixing time in step (i). In addition, the mixing in step (ii) is
20 preferably carried out with mixing at a slower speed than in step (i), for instance with
mixing at half the speed of step (i). These conditions ensure that the dry protein and/or

peptide mixture remains substantially uncoated by the edible fat and/or oil.

When using a ribbon or paddle mixer as described above to prepare precursor
25 compositions according to the process described above, a uniform consistency in step (i)
is usually obtained after a period of 4 to 5 minutes mixing. After the protein and/or
peptide mixture has been added, the resulting mixture may be blended for up to 2
minutes further, for example up to 1.5 minutes further, at half the standard operating
speed, to provide a precursor composition in which the dry protein and/or peptide mixture

30 remains substantially uncoated by the edible fat and/or oil.



Wth Protein ReducedFat Batter Wth Protein* Batter (W% 44.4 44.4 44 .4
44. 4 Water (wt% 55.6 55.6 55.0 55.0 Chicken Protein (% 0 0 0.6 0.6
Al kal i meweal20(wmoldekg) 0.270 0.021 PCT/GB2011/050286

-3] -

It is believed that the coating of oil that is provided over the components of the precursor
composition except for the protein and/or peptide mixture slows down the interaction of
those components with water. The protein and/or peptide mixture is substantially
uncoated by the edible oil. When water is added to the precursor composition, the
5 protein is able to hydrate fully without having to compete with the remaining components

of the edible batter compositions for water.

In another aspect, the present invention provides a method of preparing an edible batter

composition as defined above, the method comprising the steps of:

10
(i) dissolving the protein and/or peptide mixture in the water to form a
protein and/or peptide solution; and
(i) combining the protein and/or peptide solution from step (i) with the
remaining components of the edible batter composition to form a
15 slurry.

In this aspect of the invention, the protein and/or peptide mixture is dissolved in the water
prior to contact with the remaining components of the edible batter composition and
therefore is able to hydrate fully without competition for water.
20
In a further aspect, the present invention provides a method of preparing a food product
comprising providing a food substrate with a coating layer of an edible batter composition
as defined in any aspect of the present invention, and frying the batter-coated food
substrate in oil and/or fat to provide a cooked or part-cooked batter-coated food
25 substrate.

It has been found that food products prepared using the edible batter compositions
according to any aspect of the present invention, typically absorb 15 to 50 percent less
fat and/or oil during frying, for example 25 to 35 percent less fat and/or oil, than other
30 known batter compositions. The fat reduction is also greater than for batter compositions

comprising protein and/or having large amounts of alkali metal ions.



0.270 0.021 *Edible batter conposition according to the invention Al l
tenpura batters had the sane viscosities. Frozen 12 g chi cken nugget cores
were 5 uswo 2asl/me@t substrates to be coated. Twenty foulPciirGazen/is228¢

chi cken nugget cores were coated with a standard adhesi on batter, 5%

pi ck-up by weight. The nuggets were then dusted in wheat flour

(intermedi ate), 5% pick-up by wei ght.‘3 he nuggets were separated in to two
bat ches of 10 twelve. One batch of twelve nuggets was coated with the
standard tenpura batter with no protein (held at 14C) and flash fried for
23 secdndiccpriangpewite dheipresgnt1iggentiasy, the foed osithstrated nfaye Aen exampegde The

ot her : t i dard tenpura batter including
pr ot ei %%h%%ogﬁ%’f’%'fﬁ%?"@% ﬁ%&&é&}%gg(}?ﬁrﬂﬁ?s seconds in rapeseed oil at
190C for 23 seconds and frozen at -18C. 15 A further twenty four frozen 12

g nugget cores were coated w a _standard adhesion batter, 5% pick-up by
Set gne Th eE@ridegedh i8S aShast Hedr@moR wheat flour (a I ow sodt um

i ntergredi ate), 5% pick-up by weight. The nuggets were separated into two
batches of twelve. One batch of twelve was coated with the reduced fat
t enpur a bat tlée @mhfisly Bousedoioeisfer(teethe fiesh1af@auatia sPeeish suitalele foor 23
seconds in e i (of . The
ot her batch hgfr%ﬁ mg%vsgllrﬁ\%@hbéﬁ@&dé \(/P\(/% r{rﬁé?%@%&d@é@g@% ?%%ﬁeaﬁ%%ﬁ ter
i ncl udi ng prsatleias coddpdiloek, detddeck, qiarpasitiiebait asatmpdiang ttont, tadsenvélnaent i on)

held at 14C, .and,flash fried for 23 seconds ipn rapeseed oil at .190C for 23
Seconds and SPEIEEn SHEN apesstagenns 20 THSREAPC GBI (Bs N8 - Each
bat ctg of chicgkeandb@gaéts was then reconstituted by frying in palmoil at

182C for 3 mnutes and 15 seconds. All products were cooked for the sane
| engt h of *tilie egMcorpitlY| Forsedia rfehta e Bewpatl Brd veepesduitdlledad t he | ow

fat product I h Ql?é:ket is shaken 20 tines
and each ba’?‘clzjﬁ{a%fédrqﬁgglgﬁéﬁ’%gﬁéggc%ebhﬁéﬁ%y@dny on plastic bag which was
t hen seal ed.Theadetm Baneali inlused dyetfsr twathed@sh e mammelian spaqies suitabée i n a
refrigerator.. Once at roomte rat ure each batch of nuggets was

homogani sed PHTUTRR GRBSA RIS BrioeEEQ0ROR R B AL BAEK TR CHePaY on bag
readys f or f ajeef &8hisBe; ladd dncrpbe. 4- Fat Anal ysis Each batch of chicken
nuggets prepared according to Exanple 3 was analysed for its fat content.

Fat anal ysis was conducted on a Smart Trac Rapid Fat Anal yzer (CEM

Bucki n i | - i ; pQ/ , | es
per po%wofg%%qsﬁs sa%%%?cgmaﬁdwq gct? t%\?ne\ll%gkl?gﬁa%yéf ?i‘/gﬁl'elg/r; p%? c[ngyz % f at ,
conf i r fewhddc Anr exdmplatad cowhaleJops sabstratdivwedd batshidBendiréast filetalthy filksdlis

Laboratories,, Beverl ey, UK Two Smart. Trac Sappl e Pad re .tared on a
bal anc ot EEFLIBEFHERGRY A mett STRle s i SR Barter SRR F e e BB o
t he Rrwréastvalc b&anad e frBmdsinceb echicken! eatSmoulded or pressed into the shape of a

chicken breast.

Where the food substrate is selected from fish, poultry or meat, it is preferred that the
protein and/or peptide mixture is derived from the same type of animal source as the
25 food substrate. Thus, where the food substrate is selected from poultry, the protein
and/or peptide mixture is also preferably derived from poultry; where the food substrate is
selected from fish, the protein and/or peptide mixture is also preferably derived from fish;
and where the food substrate is selected from meat, the protein and/or peptide mixture is
also preferably derived from meat.
30
In many commercial environments, food products are prepared in a factory and then

chilled or frozen before being supplied to restaurants or to domestic consumers, and



20 sneared across the pad and a second pad is placed on top of the sanple.
Pressure is placed on the pads to stick the sanple between the two pads.

The sanplwoizstidwied i n t he m crowave/infrared noi sture aoalgmeri/ses6t o 100%
power with a maxi mumdry tine of 10 m nutes. The sanple is then rolled up

I nside a square of Smart Trac Filmand_placed into a sanple tube. The
sanple tube is then placed into the NMR anal yser and the sanple is 25 run
for 64 seconds. Measurenents were nade in duplicate for each batch of

nuggets and an average fat content was obtained. The results of the fat
anal ysissbsenuesty hdafeasted @ndidni wheataguggeios fulhe coakediin sbel regtapsiiteoin WO

2011/ 1 1/ 0 r %
SRR R TG T Wy e
Pr ot ei moiriride E2fulth&? si2phh Avhii¥hAthStcoitad dr Batticeok$d bhttér-cdated fddd subbkirate 11. 4
is subsequently chilled or frozen. Where the chilled or frozen batter-coated food
5 substrate is cooked, it may be reheated for consumption by frying in oil and/or fat and/or

by oven baking.

As noted above, the edible batter compositions of the present invention comprise a low
molar concentration of alkali metal ions. In particular, the use of salt as a flavour
10 enhancer in the edible batter compositions of the invention is preferably avoided as this
reduces the amount of alkali metal-containing leavening agents that may be used. In
some cases, however, this can result in a batter coating which is not as flavourful as
consumers would expect. Thus, where the cooked or part-cooked batter-coated food
substrate is subsequently frozen, this aspect of the invention may further comprise the
15 step of spraying the frozen batter-coated food substrate with a flavour-enhancing
quantity of salt water before or after freezing the batter-coated food substrate. The salt
water freezes on contact with the frozen batter-coated food substrate, and provides an
immediate salt flavour when the batter-coated food substrate is prepared for
consumption (either by reheating, as above, of by further cooking as described below).
20 Further, by providing the salt after the batter-coated food substrate has been cooked or
part-cooked, the additional salt does not lead to an increase in the fat content of the food

product, even where a subsequent frying step is used.

The methods of the present invention may also comprise a further step in which the,
25 optionally chilled or frozen, part-cooked batter-coated food substrate is subsequently fully
cooked by frying in oil and/or fat and/or by oven baking. In this regard, it is noted that not
only are the edible batter compositions of the present invention capable of reducing fat
uptake by coated food products that are cooked by a method involving a single frying
step (i.e. which are fully cooked in a single frying step, or which are part-cooked by frying
30 and then fully cooked by oven baking), a fat reduction is also observed when the food
product is cooked by two or more frying steps (for instance, a first frying step in a factory

to part-cook the food product, and a second frying step in a restaurant or a domestic



6.97% N A Reduced Fat Batter No Protein 9.1 9.1 9.1 NNA N A Reduced Fat
Batter Wth Protein* 7.2 7.2 7.2 20.88% 40.98% *Edi ble batter conposition
accor di ngvbaotihwideavent i on As used herein, direct fat reducBon/oefsers to
the fat reduction obtained in a particular 5 batter conposition when using
the protein, conpared to a corresponding batter conposition that omts the
protein. This clearly denonstrates thé*beneficial effect of a | ow
concentration of alkali nmetal ions in reducing uptake of fat and/or oil
when the protein is used. 10 Addition of the protein to the standard batter
m x resiibherdto fully eaaknihei oadt produeigler icansexpiie®. Itadilite understoodethpt Bieein to
the re f r . I r ' | i | £ t. ure.
The r eatre g eatehpEo EATBASkd B rofEtiddns eyt TR Shait E s

cont ai mitepgambtherseicend is d bekingdtagt. iQihen conhisib atidrisaiith @tdmediatey be £vigiehf. i cant
change in texture for this conparison is 40.98% 15 Exanple 5 - Taste
Testing Each batch of chicken nuggets prepared according to Exanple 3 was

t est egl [PytsafimpRAeRFRAQRE haBbE FI3Eparing a food product according to the present
invention may simply comprise applying the edible batter composition of the invention
directly to the surface of the food substrate and subsequently frying the coated food
substrate in fat and/or oil to provide the cooked or part-cooked batter-coated food
substrate. However, in practice, this often results in low pick-up of the edible batter

10 composition and poor adhesion of the edible batter composition coating to the food
substrate. More preferably, therefore, the food substrate is provided with a number of
coating layers of which at least one layer is of an edible batter composition according to

the present invention, as defined above.

15 Preferably, where the food substrate is provided with a plurality of coating layers, at least
the outer coating layer is of an edible batter composition according to the present

invention.

In addition to the edible batter compositions of the present invention, the coatings that
20 may be applied to the food substrates in accordance with this aspect of the invention
include a predust layer, one or more layers of a conventional batter composition and one

or more layers of an intermediate.

As used herein, the term “predust” refers to a blend of dry ingredients, usually based on
25 flour, starches, or breadcrumbs. The purpose of a predust is to dry the surface of a wet
food substrate to improve the adhesion of the batter compositions. Wet batter

compositions often adhere poorly to wet food substrates.

For example, a conventional predust composition may comprise wheat flour and/or
30 maize flour and/or rice flour, optionally with the addition of starch to improve adhesion
and cohesion. For example wheat, maize, tapioca or potato starches may be used, both

in native and modified forms. Adhesive starches are often modified and are used at



20 WD 2011/101664PCT/ GB2011/ 050286 - 45 - The col our, visual appeal
ri pples, sheen), texture and flavour of the chicken nuggets were score
usi ng a rwoeonoiomdé4 hedoni ¢ scale: 0 = very poor 53 = naPgrrGH2b11/0&0186pt
6 = very acceptable 9 = outstanding The results of these tests is
summari sed in Table 3 Table 3 Col our _Vi sual s Texture Fl avour Average
Standard Batter No Protein 7 7 7 -35-

10

15

20

25

30

medium to high levels in the predust to provide the best results, with 20 to 40 weight
percent being typical. The predust may also comprise dry protein, for example wheat
gluten, egg protein or dairy protein. Protein in the predust adheres to protein in the
substrate, significantly improving the adhesion of the predust, even where low quantities

of protein are used.

Predusts may also comprise basic breadcrumb, or rusk. Rusk comes in a variety of
particle sizes and may be used on its own as a cheap predust, or as a carrier for other
functional ingredients or flavourings. Rusk is very dry and can absorb large quantities of
water, and this quality makes it particularly suitable as a predust. It is often used oiled as

it can be extremely dusty.

As used herein, the term “intermediate” refers to a granulated flowing powder based on,
for example, breadcrumbs, flour, rusk, corn meal, or cracker meal. Intermediates are
used as a cheap way to add bulk and weight to a food product. They are usually used
between an adhesion batter and a tempura batter, but can also be used between a

predust and a tempura batter.

Three types of breadcrumbs are typically used in intermediates. These are standard
baked breadcrumb having a range of particle sizes, rusk, and extruded crumb. Extruded
crumb is sometimes added so that it shows through the batter. For example, extruded
crumb having a half-moon appearance may be added so that the tempura batter on to

will have a bumpy, rippled appearance when cooked.

Flour may also be used to bulk out intermediates, although too much flour can make the

intermediate dense, impairing the texture of the final product.

Intermediates are protected from direct contact with the hot oil and/or fat during frying
and are sometimes therefore used to carry flavours and other additives which would
otherwise be damaged by the heat. As above, oil is sometimes added to intermediates

to reduce dust. Flavours may also be applied to predusts, or may be used in adhesion

(e.o.
d
abl e



7 7 Standard Batter Wth Protein 4 4 3 5 4 Reduced Fat Batter No Protein 6
6 3 3 4.5 Reduced Fat Batter Wth Protein* 7 7 7 6 6.75 *Edi ble batter
conposi t iwp 2aticwi@ing to the invention Exanple 6 - Redueeu/diabiiBabiser ed

Fi sh

-36 -

batter layers. As the flavour is closer to the substrate, heat damage of the flavourings is

suppressed.

As used herein, the term “conventional batter composition” refers to prior art batter

5 compositions consisting substantially of flour, water and leavening agents.

A variety of combinations of predusts, intermediates, adhesion batters and tempura
batters may be contemplated by the skilled person. For example, a coating procedure

could be selected from one or more of the following:

10
1. Substrate, tempura, fry, chill/freeze
2. Substrate, predust, tempura, fry, chill/freeze
Substrate, predust, adhesion batter, intermediate, tempura, fry,
chill/freeze
15 4, Substrate, adhesion batter, intermediate, tempura, fry, chill/freeze
Substrate, adhesion batter, adhesion batter, intermediate, tempura,
fry, chill/freeze
6. Substrate, adhesion batter, intermediate, adhesion batter,
intermediate, tempura, fry, chill/freeze
20 7. Substrate, predust, cook, adhesion batter, intermediate, tempura, fry,
chill/freeze
8. Substrate, predust, cook, intermediate, tempura, fry, chill/freeze
9. Substrate, tempura, fry, cook, chill/freeze
10.  Substrate, predust, tempura, fry, cook, chill/freeze
25 11.  Substrate, predust, adhesion batter, intermediate, tempura, fry, cook,

chill/freeze

12. Substrate, adhesion batter, intermediate, tempura, fry, cook,
chill/freeze

13.  Substrate, adhesion batter, adhesion batter, intermediate, tempura,

30 fry, cook, chill/freeze.



A 1% by wei ght solution of a protein mxture of myofibrillar and
sarcoplasm c proteins derived from Poll ock (avail able comercially under

t he tradewoana/foNstri | ean”, Proteus Industries, G oucesPem/GEINI1/IBEy was
prepared by m xi ng the powlered protein with water in a food m xer. WD
2011/ 101664PCT/ GB2011/ 050286 - 46 - and neutralising amunts of sodi um acid
pyrophosphate (0.1 to 0.5 % and sodi am bi car bonat e (0.1 to 0.4 Wm%. A
standard tenpura batter dry m x was prepared by conbi ni ng wheat flour (65
to 75 5 wt%; maize flour (15 to 20 wt%; wheat starch (5 to 15 vvt‘%%; whey
powder Qthet eombinatigns areurasaibiesahyoridoommediatelyselappresietad hyyhope ospkikine (0.5

to 0.9 9 Lum hi . VAR R 5 w9 .
e a9 oRRIAITH B A8 BRIERS 1 Wl Thur Ok B8 b b
bat t er laley, whareltfie &iditde battérocarhpdsittin gfethe snveotibo tkugpddsam agbésion dattéo 1

part reduced fat tenpura batter dry mx to form an edible batter
P osilll GRemERoI TR PRRBRG PHYGRPOD-Cote S At SRy @ Skt tor  composi ti on
not cmntaining protein was prepared by using water to hydrate the standard

tenpura batter dry mx at a ratio of 1.25 parts water to 1 part 15 standard
t enpur &Vherettbe faed substratais provigegwith d avmbes ohegatingHayeranitispreteseicithas. The

Bar t or R BSFETRRE LR AR CuReNBHIARER: | BUBispetd OFfdyiton, o 1,
invention has a low alkali metal ion content. This avoids leaching of alkali metal ions into
the edible batter compositions of the invention, which can cause increased uptake of fat
10 and/or oil during frying. Typically, where the edible batter composition of the invention
forms the outer coating layer (i.e. a tempura batter), the intermediate or predust layer

below the outer coating layer is low in alkali metal ions.

It is also possible that, where a coating layer is not immediately adjacent to the edible
15 batter composition of the invention, that coating layer may have an increased salt content
to compensate for the low salt content of the edible batter composition and any layer that
is adjacent to it. Preferably, there should be at least one coating layer that is low in alkali
metal ions between a layer of the edible batter composition of the invention and a coating
layer having increased salt content. More preferably, there should be at least two
20 coating layers between a layer of the edible batter composition of the invention and a

coating layer having increased salt.

Intermediates and predusts may be applied using a preduster or a breadcrumber. The
food substrate is carried through the preduster or breadcrumber on a belt and is usually
25 dropped onto the predust or intermediate to coat the bottom surface while predust is
dropped onto the top surface. Excess predust or intermediate is shaken and/or blown off
of the food substrate. Between 1 and 8 weight percent pick-up of predusts and between

4 and 12 weight percent pick-up of intermediates is typical.

30 Batter layers (including conventional batter layers and layers of the edible batter
compositions of the present invention) may be applied to the food substrates using a

batter enrober. One kind of batter enrober employs a trough of batter and a conveyor



Water (% 55.6 55.0 Pollock Protein (wt% 0 0.6 Alkali netal (nol/kg)
0.283 0.021 *Edible batter conposition according to the invention Frozen
cod tail swoena/wide4t 0 50g and to the sane di nensions. WOT/GB2011/050286

2011/ 101664PCT/ GB2011/ 050286 - 47 - A batch of eight cod tails were coated
in a standard adhesion batter, 6% pick-up by weight, and wheat fl our
(intermedi ate), 6% pick-up by wei ght,‘3%ef ore applying the standard tenpura
batter held at 14C, 24% pi ck-up by wei ght. These were then par-fried in
rapeseed oil at 190C for 23 seconds and frozen at -18C. 5 A further batch
of ei giheltcestrying the webstraleaitietg and throtaindae dadighe shypicabnttine trougho will dke up by

bt or o SRR toniroPe b B ar o PRt e Bhoio b Moklp 40 caRENR)

bat t er battepdsittis aemavedr dhmgtheo kindeofi batesrt éroobeh édndwat asl 4Gurddoapratierup by
wei ght ., These, wer he ar- 10 fried jn rapeseed oil a 90C for 23
econdSTaRRT IS Ko 1o ol CLbRGRlES st pHPYS T e R LaORak SisTPRaReYed onto
reconstihd tRGUbRrBRSMRUch ndéthdSLEre I BndWrby Wﬁérséﬁg of QM incAd ak@i | s from
each batch were reconstituted in an oven (Newhone S3- E700S fan assi sted

el ectric oven) at 200C for 15 m nutes. Each batch of cod tails was cool ed
to The present invention will now be discussed further by reference to the following

examples.



15 roomtenperature in a refrigerator. Once at roomtenperature each batch
of cod tails was honpbgeni sed in a Kenwood food processor and placed back in
t he nyl orwbagiveady for fat testing. Exanple 7 - Fat AnaCysimof@seEmeh batch
of cod tails prepared according to Exanple 6 was anal ysed for its fat
content using a Smart Trac Rapid Fat Apal yzer (CEM Bucki ngham UK)
according to the procedure outlined 'r|3|9ExarrpI e 4. 25 The results of the fat
anal ysis for each batch of cod tails are summarised in Table 5. WO

2011/ 101664PCT/ GB2011/ 050286 - 48 - Table 5 Reconstitution Fat Content
(wt %) AExamples(wt % Reductionl Standard Batter No Protein Fryer 10.6 10.4
10.5 VA Oven

Example 1 — Coating Procedures (Chicken Nuggets)

5 This example demonstrates one way in which batter-coated chicken nuggets are

prepared industrially.

1. A chicken nugget substrate is formed using a forming machine. The chicken

nugget substrate consists of chicken breast meat, water, salt, functional starch
10 and phosphates.

2. The formed substrate is coated in a predust, which is applied between 2 and 15
weight percent pick-up, and typically 5 weight percent pick-up. The predust is
applied by a predust coating machine which applies the predust and then blows
off excess pick-up.

15 3. The nugget is cooked in a steam oven, 100% saturated steam and a temperature
of 100°C is used to cook the substrate as a safety measure. At this point weight

is gained as the predust absorbs moisture from the steam oven — this is known as

a yield gain.
4. The hot moist nuggets are then coated in an intermediate which adds weight and
20 makes the surface of the product dry. Between 2 and 15 weight percent pick-up,

and typically 5 weight percent pick-up of the intermediate is applied.

5. Tempura batter is then applied to the nugget substrate. The temperature of the
batter could range from 5°C to 25°C though usually is around 10°C. Between 20
and 40 weight percent pick-up is usual.

25 6. The nugget is then flash/par-fried in vegetable oil at 180 to 200 °C for between 20
and 60 seconds.

7. The nugget is then frozen and packed.

The nugget is subsequently fully cooked in a deep fat fryer or oven in a restaurant
or in a domestic kitchen.
30



5.1 5.5 5.3 VA Reduced Fat Batter Wth Protein* Fryer 6.0 6.2 6.1 41. 7%
Oven 3.4 3.6 3.5 33.6% *Edible batter conposition according to the

i nvent i orwORat1/mesuct i on when conpared to standard batt ecTrgonatsiisat ed i n
the sane way 5 The texture and appearance of the standard batter product
and the reduced fat batter product according to the invention were
conparabl e. Exanple 8 - Taste Testi ng4(io Each batch of battered cod tails
prepared according to Exanple 6 was tested by an i ndependent taste panel as

in Exaqlpl e 5.
his process can be summarised as: substrate, predust, steam, intermediate, tempura,

flash fry, freeze. However, one of the following coating procedures could also easily

have been used:

) Substrate, predust, tempura, fry, freeze.
Substrate, predust, adhesion batter, intermediate, tempura, fry, freeze.
Substrate, adhesion batter, intermediate, tempura, fry, freeze.

Substrate, adhesion batter, adhesion batter, intermediate, tempura, fry, freeze.
10 Example 2 — Coating Procedures (Battered Fish)
This example demonstrates one way in which batter-coated fish are prepared industrially.

1. Frozen cod tails are used for the substrate.
15 2. The frozen cod tail is passed through a steam curtain to remove surface ice.
An adhesion batter is applied onto the cod tail, between 5% and 10% pick-up by
weight.
4. An intermediate is applied to the cod tail, between 5% and 12% pick-up by weight.
A tempura batter is applied to the cod tail, between 20 and 40% pick-up by
20 weight.
The product is flash fried for 35 to 60 seconds at 180 °C to 205 °C.
7. The product is then chilled or frozen and packaged.
The product is cooked in an oven, deep fried or grilled, in a restaurant or in a
domestic kitchen.
25
This process can be summarised as: substrate, adhesion batter, intermediate, tempura,

flash fry, freeze.

Example 3 - Reduced Fat Chicken Nuggets
30
A 1% by weight solution of a protein mixture of myofibrillar and sarcoplasmic proteins

derived from chicken (available commercially under the trade name “Nutrilean”, Proteus



The results of these tests are summarised in Table 6. 15 Table 6 Col our
Vi sual s Texture Flavour Average Standard Batter No Protein Fryer 7 6 7 7
6. 75 OveNoRofl/H1664 PCT/GB2011/050286

-4] -

Industries, Gloucester, MA, USA) was prepared by mixing the powdered protein with

water in a food mixer.

A reduced fat tempura batter dry mix was prepared by combining wheat flour (40 to 45
5 wt%); maize flour (40 to 45 wt%); wheat starch (5 to 15 wt%); whey powder (1 to 4 wt%);

neutralising amounts of sodium acid pyrophosphate (0.1 to 0.5 wt%) and sodium

bicarbonate (0.1 to 0.4 wt%); and black pepper (0.2 to 1 wt%).

A standard tempura batter dry mix was prepared by combining wheat flour (40 to 45
10 wt%); maize flour (40 to 45 wt%); wheat starch (5 to 15 wt%); whey powder (1 to 4 wt%);

neutralising amounts of sodium acid pyrophosphate (0.4 to 0.8 wt%) and sodium

bicarbonate (0.2 to 0.6 wt%); salt (2 to 5 wt%); and black pepper (0.2 to 1 wt%).

The chicken protein solution was used to hydrate the reduced fat tempura batter dry mix

15 at a ratio of 1.25 parts chicken protein solution to 1 part reduced fat tempura batter dry

mix to form an edible batter composition according to the invention.

A comparative batter composition not containing protein was prepared by using water to

hydrate the reduced fat tempura batter dry mix at a ratio of 1.25 parts water to 1 part

20 reduced fat tempura batter dry mix.

A second comparative batter composition containing protein was prepared by using the

chicken protein solution to hydrate the standard tempura batter dry mix at a ratio of 1.25

parts chicken protein solution to 1 part standard tempura batter dry mix.
25

A third comparative batter composition not containing protein was prepared by using

water to hydrate the standard tempura batter dry mix at a ratio of 1.25 parts water to 1

part standard tempura batter dry mix.

30 The above batter compositions are summarised in Table 1.



5 Reduced Fat Batter Wth Protein* Fryer 76 6 56 Oven 6 6 55 5.5

*Edi bl e batter conposition according to the invention The results show

t hat t herwoana/lomdey m nor differences observed by consumrersHetvesesér educed
fat products and standard products. Significant fat reductions were seen
for 20 both oven bake and deep fry products. WO

2011/ 101664PCT/ GB2011/ 050286 - 49 - EX mple 9 - pH Effects

Table 1

Standard Reduced Fat | Standard Reduced Fat

Batter Batter Batter Batter

No Protein No Protein With Protein With Protein*
Batter (wt%) 44 4 44 4 44 4 44 4
Water (wt%) 55.6 55.6 55.0 55.0
Chicken Protein (wt%) 0 0 0.6 0.6
Alkali metal (mol/kg) 0.270 0.021 0.270 0.021

*Edible batter composition according to the invention

All tempura batters had the same viscosities. Frozen 12 g chicken nugget cores were

5 used as meat substrates to be coated.

Twenty four frozen 12 g chicken nugget cores were coated with a standard adhesion
batter, 5% pick-up by weight. The nuggets were then dusted in wheat flour
(intermediate), 5% pick-up by weight. The nuggets were separated in to two batches of

10 twelve. One batch of twelve nuggets was coated with the standard tempura batter with
no protein (held at 14°C) and flash fried for 23 seconds in rapeseed oil at 190°C for 23
seconds and frozen at -18°C. The other batch of 12 was coated with the standard
tempura batter including protein (held at 14°C) and flash fried for 23 seconds in
rapeseed oil at 190°C for 23 seconds and frozen at -18°C.

15
A further twenty four frozen 12 g nugget cores were coated with a standard adhesion
batter, 5% pick-up by weight. The nuggets were then dusted in wheat flour (a low sodium
intermediate), 5% pick-up by weight. The nuggets were separated into two batches of
twelve. One batch of twelve was coated with the reduced fat tempura batter with no

20 protein (held at 14°C) and flash fried for 23 seconds in rapeseed oil at 190°C for 23
seconds and frozen at -18°C. The other batch of twelve was coated with the reduced fat
tempura batter including protein (edible batter composition according to the invention)
held at 14°C, and flash fried for 23 seconds in rapeseed oil at 190°C for 23 seconds and
frozen at -18°C.

25



Reduced fat tenpura batter conposition pH5.7 5 A 1% by wei ght sol ution of
a protein mxture of nyofibrillar and sarcoplasm c proteins derived from
chi cken (woanliablescommrercially under the trade nanme " NeCTidB2amn’o50360t eus

I ndustries, Goucester, MA USA) was prepared by m xing the powdered
protein with water in a food mixer. The chicken protein solution was then
used to hydrate the reduced fat terrpuf‘%l batter dry m x described in Exanple
3 at aratio of 1.25 parts 10 chicken protein solution to 1 part the

reduced fat tenpura batter dry mx to obtain an edible batter conposition
accor difaghtt@temef ¢hickentriuggetsTias fhaniasonatitigad &y fryindde nakn il at 188dutxd f at
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Bat t er fatHe&ting: Fat
10 Example 4 — Fat Analysis

Each batch of chicken nuggets prepared according to Example 3 was analysed for its fat
content. Fat analysis was conducted on a Smart Trac Rapid Fat Analyzer (CEM,
Buckingham, UK). A calibration curve was set up with a 5 points, 3 samples per point,
15 using samples with fat levels ranging from 1% fat to 25% fat, confirmed in triplicate by a

UCAS accredited Lab, Beverley Analytical Laboratories, Beverley, UK.

Two Smart Trac Sample Pads are tared on a balance. Between 3 g and 3.5 g of
homogenised sample is placed on one of the Smart Trac Sample Pads, the sample is
20 smeared across the pad and a second pad is placed on top of the sample. Pressure is
placed on the pads to stick the sample between the two pads. The sample is dried in the
microwave/infrared moisture analyser set to 100% power with a maximum dry time of 10
minutes. The sample is then rolled up inside a square of Smart Trac Film and placed into
a sample tube. The sample tube is then placed into the NMR analyser and the sample is
25 run for 64 seconds. Measurements were made in duplicate for each batch of nuggets

and an average fat content was obtained.

The results of the fat analysis for each batch of chicken nuggets are summarised in
Table 2.
30



Reduced Batter pH 3.3* Fat Batter (W% 44.4 44.4 44.4 \ater (W% 55.6
55.0 55.0 Chicken Protein (wt% 0 0.6 0.6 Alkali netal (nol/kg)

WO 2011/101664 PCT/GB2011/050286
- 44 -
Table 2
Fat Reduction
Average Fat Direct Fat for Similar
Fat (wt%) (Wt%) Reduction Texture
Standard Batter
No Protein 122 | 12.2 12.2 N/A N/A
Standard Batter
With Protein 115 | 1.2 11.4 6.97% N/A
Reduced Fat Batter
No Protein 9.1 9.1 9.1 N/A N/A
Reduced Fat Batter
With Protein* 7.2 7.2 7.2 20.88% 40.98%

*Edible batter composition according to the invention

As used herein, direct fat reduction refers to the fat reduction obtained in a particular
5 batter composition when using the protein, compared to a corresponding batter
composition that omits the protein. This clearly demonstrates the beneficial effect of a
low concentration of alkali metal ions in reducing uptake of fat and/or oil when the protein

is used.

10 Addition of the protein to the standard batter mix resulted in a significant change in
texture. Addition of the protein to the reduced fat batter composition results in a
lightening of the texture. The resulting texture is comparable to that of the standard
batter containing no protein. The reduction in fat obtained without significant change in
texture for this comparison is 40.98%.

15

Example 5 — Taste Testing

Each batch of chicken nuggets prepared according to Example 3 was tested by an
independent taste panel.
20



0.27 0.021 0.021 *Edible batter conmposition according to the invention
Al the batters had the sane viscosity. 5 Twelve frozen 12 g chi cken nugget
cores werwocontwdomi th a standard adhesi on batter, 5% piPCltAaR20tIy050E86ght .
The nuggets were then dusted in wheat flour (internediate), 5% pick-up by
wei ght, and then coated with the standard tenpura batter at pH 5.9 wth no
protein (held at 14C) and flash fri ed4or 23 seconds in rapeseed oil at
190C for 23 10 seconds and frozen at -18C. Twenty four frozen 12 g nugget
cores were coated with a standard adhesion batter, 5% pi ck-up by weight.
The nuddeteolavsr éstd @ppaalsedd rippleahshaen ) texiureg aodvilavwalir ofthenchickasdiugige)s 5%

pi ck-uQv gés)é@' tgg‘%’in Tgﬁ{,?,%wt*%d‘é%eﬁ%%par ated in to two batches of 15

t wel ve. a Ve was coa with the reduced fat tenpura batter
at pH 3.3 (edible batter conposition according to the invention) held at
14C and flagsh fried for 23 seconds in rapeseed oil at 190C for 23 seconds
and frozen Vat VeY&REO' The ot her batch of twel ve was coated with the reduced
fat tenpura baik@hait adddpble (edi bl e batter conposition according to the
invention) held at I4C, and flash fried for 23 seconds in 20 rapeseed oil
at 190C f o 2veyasceapigblend frozen at -18C. Each batch of chicken nuggets
was t hen r%c__oggtrsgatni by frying in palmoil at 182C for 3 mnutes and 15
seconds. Al'l produc were cooked for the sane length of tine so

conpari sons between the conparative products and the | ow fat products are

true. ter cQoki n he fryer. basket s shaken 20 ti mes and each batch
of nug @lesreaé% ?{ﬁﬁ%%edt%s SUTAIAL 598 4% P8 PaB2011/ 050286

10

Table 3

Colour Visuals Texture Flavour Average
Standard Batter
No Protein 7 7 7 7 7
Standard Batter
With Protein 4 4 3 5 4
Reduced Fat Batter
No Protein 6 6 3 3 4.5
Reduced Fat Batter
With Protein* 7 7 7 6 6.75

*Edible batter composition according to the invention

Example 6 — Reduced Fat Battered Fish

15
A 1% by weight solution of a protein mixture of myofibrillar and sarcoplasmic proteins
derived from Pollock (available commercially under the trade name “Nutrilean”, Proteus
Industries, Gloucester, MA, USA) was prepared by mixing the powdered protein with
water in a food mixer.

20
A reduced fat tempura batter dry mix was prepared by combining wheat flour (65 to 75
wt%); maize flour (15 to 20 wt%); wheat starch (5 to 15 wt%); whey powder (1 to 4 wt%);



-51 - into a nylon plastic bag which was then seal ed. Each batch of nuggets
was cooled to roomtenperature in a refrigerator. Once at roomtenperature
each bat cWoabh1mwgget s was honogeni sed in a Kenwood f oodPprasesHorsomad

pl aced back in the nylon bag ready for fat testing. 5 Exanple 10 - Fat

Anal ysi s Each batch of chicken nuggets prepared according to Exanple 9
was anal ysed for its fat content usinhg’a Smart Trac Rapid Fat Anal yzer
(CEM Bucki ngham UK) according to the 10 procedure outlined in Exanple 4.
The results of the fat analysis for each batch of chicken nuggets are
sunmmar iagddnéuiratiaippearsourtts of gidising acich pyrapbeste40. 1Hat 0.Radlide) archisoditemdar d

Batter %é@o%téﬁoﬁf’éz“‘%ﬁﬁf?’ 15 NV A Reduced Fat Batter pH 5.7* 9.65 9.81
. o ReducCe at Bat

9.73 2 ter pH 3.3*

A standard tempura batter dry mix was prepared by combining wheat flour (65 to 75

5 wt%); maize flour (15 to 20 wt%); wheat starch (5 to 15 wt%); whey powder (1 to 4 wt%);
neutralising amounts of sodium acid pyrophosphate (0.5 to 0.9 wt%) and sodium
bicarbonate (0.2 to 0.7 wt%); and salt (2 to 5 wt%).

The pollock protein solution was used to hydrate the reduced fat tempura batter dry mix
10 at a ratio of 1.25 parts pollock protein solution to 1 part reduced fat tempura batter dry

mix to form an edible batter composition according to the invention.

A comparative batter composition not containing protein was prepared by using water to

hydrate the standard tempura batter dry mix at a ratio of 1.25 parts water to 1 part
15 standard tempura batter dry mix.

Both tempura batters have the same viscosities.

The above batter compositions are summarised in Table 4.

20
Table 4
Standard Reduced Fat
Batter Batter
No Protein With Protein*
Batter (wt%) 44 4 44 .4
Water (wt%) 55.6 55.0
Pollock Protein (wt%) 0 0.6
Alkali metal (mol/kg) 0.283 0.021

*Edible batter composition according to the invention

Frozen cod tails were cut to 50g and to the same dimensions.
25



9.57 9.82 9.70 26.25% * Batter conposition according to the invention 1
Rel ative to the standard batter of pH 5.9 These results show that the

| oweri ng wo 20hietopdd4has no affect on the fat reduction. PasieB280/03ea36l s have
shown that when an acid is used to reduce the pHthere is a flavour
inparted which is detrinental to the product. WO

2011/ 101664PCT/ GB2011/ 050286 - 52 - 7ar‘rpl e 11 - Conparison with Standard
Commerci al | y- Avai | abl e Batter Conpositions This Exanpl e denonstrates that
when the proteins described above are used in 5 conmbination with standard
commer ¢ &Riop- eiveidhbpe ik were ppxied, intthetansiend eidhgsibathater.cetpprisk-ubdis are

not as c e t

i nvent |\Agé;'16rﬁt:on;ér g/fﬁga (ﬁgppéﬁ% E%tdbag‘g)rgé?ns%gw Ego\ﬁggéf tj')%qghasEB&nﬁ 1Iound

t hat fatarro@d@tﬂmmnaatmﬂieabelelmtaw@ M Bick-up bawedighti Thosd weld thiengarfted| y by
addition of th r ' 0.any batter 05|t|9 10 Si x nunbered batter
conposi't f%eﬁgpgaﬁg@c&réﬁzgs%fﬁmﬁ%%d ﬁ?ﬂz Mnalt éétfsed fat tenpura batter
conposi ti on accordi ng to the invention was prepared according to the nethod
described in Exanple 6, using a 1% by wei ght 15 solution of a protein
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Food| (Befied merapessad dpéte@owlfdr@éé@fndts@mtfr@ehaéttwonx (wheat flour,
25sal t, E450, E500, colourings, E170 and xanthan gum Kerry Food SerV| ce

Bri st ol
Four cod tails from each batch were reconstituted in palm oil at 182°C for 3 minutes and

four cod tails from each batch were reconstituted in an oven (Newhome S3-E700S fan
assisted electric oven) at 200°C for 15 minutes. Each batch of cod tails was cooled to
15 room temperature in a refrigerator. Once at room temperature each batch of cod tails
was homogenised in a Kenwood food processor and placed back in the nylon bag ready

for fat testing.

Example 7 — Fat Analysis

20
Each batch of cod tails prepared according to Example 6 was analysed for its fat content
using a Smart Trac Rapid Fat Analyzer (CEM, Buckingham, UK) according to the

procedure outlined in Example 4.

25 The results of the fat analysis for each batch of cod tails are summarised in Table 5.



UK) was hydrated with the Poll ock protein solution described above at a
ratio of 1.25 parts Pollock protein solution to 1 part Kerry Henry Jones
Gol d Bat two 2bampudea batter m x. 30 4. The Kerry Food Ser PCTAH2A1170502861 X
descri bed above was al so hydrated using water, at a ratio of 1.25 parts
water to 1 part Kerry Henry Jones CGold Batter tenpura batter mx. WO
2011/ 101664PCT/ GB2011/ 050286 - 53 - 5% A Tazaki Foods tenpura batter m x
(wheat flour, E500, sesame powder, mnustard, iron, thiamn (Bl), riboflavin
(B2) and folic acid; Tazaki Foods, Enfield, UK) was hydrated with the

Pol | ocla'qMQ)ﬁel n sol ution described above at a ratio of 1.25 parts Pollock

prot eim—sotutionto % |Jd.IL Tazaki Tk n{e%[tlpw a batter—mx 6. The Tazaki
Foods |t empura batter m x descri bed F?E@e Wwas al so hydrated |using water,| at
a ratijo of 1.25 parts |Wedoehstitatidn pawt%Tazaki Foadsrdgenmtded (Réduetioni x. [The
conpositions of the above batter ¢onpositions are summarised in Table 9|
Tabl e | Stepdard Batigpe (1F8Yerix 2 3 4 906 Bat1ef {w oy 198 9 44, 4 43hNG

No Protein Oven 51 5.5 5.3 N/A

Reduced Fat Batter | Fryer 6.0 6.2 6.1 41.7%

With Protein* Oven 3.4 3.6 3.5 33.6%

*Edible batter composition according to the invention

'Fat reduction when compared to standard batter reconstituted in the same way

5 The texture and appearance of the standard batter product and the reduced fat batter

product according to the invention were comparable.
Example 8 - Taste Testing

10 Each batch of battered cod tails prepared according to Example 6 was tested by an

independent taste panel as in Example 5.

The results of these tests are summarised in Table 6.

15 Table 6
Colour Visuals Texture Flavour | Average
Standard Batter Fryer 7 6 7 7 6.75
No Protein Oven 6 6 5 7 5
Reduced Fat Batter | Fryer 7 6 6 5 6
With Protein* Oven 6 6 5 5 5.5

*Edible batter composition according to the invention

The results show that there are only minor differences observed by consumers between
reduced fat products and standard products. Significant fat reductions were seen for

20 both oven bake and deep fry products.
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Example 9 — pH Effects

Reduced fat tempura batter composition pH 5.7

5 A 1% by weight solution of a protein mixture of myofibrillar and sarcoplasmic proteins
derived from chicken (available commercially under the trade name “Nutrilean”, Proteus
Industries, Gloucester, MA, USA) was prepared by mixing the powdered protein with
water in a food mixer. The chicken protein solution was then used to hydrate the
reduced fat tempura batter dry mix described in Example 3 at a ratio of 1.25 parts

10 chicken protein solution to 1 part the reduced fat tempura batter dry mix to obtain an
edible batter composition according to the invention. The pH was measured to be pH
5.7.

Reduced fat tempura batter composition pH 3.3
15

The edible batter composition having pH 5.7 was prepared according to the method

described above, and the pH was adjusted to pH 3.3 using concentrated phosphoric acid

to obtain a further edible batter composition according to the invention.

20 Standard tempura batter composition pH 5.9

A comparative batter composition not containing protein was prepared by using water to

hydrate the standard tempura batter dry mix described in Example 3 at a ratio of 1.25

parts water to 1 part standard tempura batter dry mix. The pH was measured to be pH
25 5.9.

The above batter compositions are summarised in Table 7.
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2011/ 101664PCT/ GB2011/ 050286 - 54 -| Pr gdqcts for "ES h batter were
reconstituted in palmo PHax9 182C | 3-Mi nut eq PHER: nple 12 - Fat anal ysis
5 Each Hafef[Wiof) cod Tai| g4 Rrepared [afcerding T axanple 1T was anal ysed for
its fat con ent using a Smart Trac [Rapid Fat Analyzer (CEM Bucki ngham UK)
accorchVMgter(wt"/h)e procedu5@6out| i ned %m0Exanpl e |[45.0 The results of the fat
anal ysi h—of—ehtrekennugget s—aresymrar+sed—in 10 Tabl e 10.
Tabl e @lckwd%ofein éfy’t“’/‘) 0 0.8 06

Alkali metal (mol/kg) 0.27 0.021 0.021

*Edible batter composition according to the invention

All the batters had the same viscosity.

Twelve frozen 12 g chicken nugget cores were coated with a standard adhesion batter,
5% pick-up by weight. The nuggets were then dusted in wheat flour (intermediate), 5%
pick-up by weight, and then coated with the standard tempura batter at pH 5.9 with no
protein (held at 14°C) and flash fried for 23 seconds in rapeseed oil at 190°C for 23
10 seconds and frozen at -18°C.
Twenty four frozen 12 g nugget cores were coated with a standard adhesion batter, 5%
pick-up by weight. The nuggets were then dusted in wheat flour (low sodium
intermediate), 5% pick-up by weight. The nuggets were separated in to two batches of
15 twelve. One batch of twelve was coated with the reduced fat tempura batter at pH 3.3
(edible batter composition according to the invention) held at 14°C and flash fried for 23
seconds in rapeseed oil at 190°C for 23 seconds and frozen at -18°C. The other batch
of twelve was coated with the reduced fat tempura batter at pH 5.7 (edible batter
composition according to the invention) held at 14°C, and flash fried for 23 seconds in
20 rapeseed oil at 190°C for 23 seconds and frozen at -18°C.
Each batch of chicken nuggets was then reconstituted by frying in palm oil at 182°C for 3
minutes and 15 seconds. All products were cooked for the same length of time so
comparisons between the comparative products and the low fat products are true. After

25 cooking the fryer basket was shaken 20 times and each batch of nuggets was placed



Fat Content Average Reducti onl
6.69 6.70 30.45%
7.36 7.4W0.24/1086b4 2992

10

15

Reduced Fat Tenpura Batter Protein (1)* 6.71
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No Protein (2) 4.70 4.62 4.66 Kerry Foods Protein (3)

PCT/GB2011/050286

into a nylon plastic bag which was then sealed. Each batch of nuggets was cooled to

room temperature in a refrigerator. Once at room temperature each batch of nuggets

was homogenised in a Kenwood food processor and placed back in the nylon bag ready

for fat testing.

Example 10 — Fat Analysis

Each batch of chicken nuggets prepared according to Example 9 was analysed for its fat

content using a Smart Trac Rapid Fat Analyzer (CEM, Buckingham, UK) according to the

procedure outlined in Example 4.

The results of the fat analysis for each batch of chicken nuggets are summarised in

20

Table 8.
Table 8

Fat Average Fat | Fat Reduction’
Standard Batter
pH 5.9 13.37 | 12.92 13.15 N/A
Reduced Fat Batter
pH 5.7* 9.65 | 9.81 9.73 25.98%
Reduced Fat Batter
pH 3.3% 9.57 | 9.82 9.70 26.25%

* Batter composition according to the invention
! Relative to the standard batter of pH 5.9

These results show that the lowering of the pH has no affect on the fat reduction. Taste

panels have shown that when an acid is used to reduce the pH there is a flavour

imparted which is detrimental to the product.



No Protein (4) 9.81 9.66 9.74 Tazaki Foods Tenpura Batter Protein (5) 6.58

6.62 6.60 -20.00% No Protein (6) 7.85 7.99 7.92 *Edi bl e batter

conposi t iwp 2aticwi@ing to the i nvention

obtai ned by protein containing batters conpared to non-15
protein-containing batters of the sane_type. 2 Negative fat reduction
I ndi cates an increase in fat uptake. 'I%%arrpl e 13 - Taste Testing

10

15

20

25

30

Example 11 - Comparison with Standard Commercially-Available Batter

Compositions

This Example demonstrates that when the proteins described above are used in
combination with standard commercially-available batter mixes, the resulting batter
compositions are not as effective as reducing fat uptake as the compositions of the
invention. Contrary to the disclosure in US 7,163,707, it has been found that fat
reduction and acceptable product quality is not obtained merely by addition of the protein

to any batter composition.

Six numbered batter compositions were prepared as follows:

1. A reduced fat tempura batter composition according to the invention was
prepared according to the method described in Example 6, using a 1% by weight
solution of a protein mixture of myofibrillar and sarcoplasmic proteins derived from
Pollock (available commercially under the trade name “Nutrilean”, Proteus
Industries, Gloucester, MA, USA).

2. A comparative tempura batter composition not containing protein was prepared
by using water to hydrate the reduced fat tempura batter dry mix described in
Example 3 at a ratio of 1.25 parts water to 1 part reduced fat tempura batter dry

mix.

3. A Kerry Food Service Henry Jones Gold Batter tempura batter mix (wheat flour,
salt, E450, E500, colourings, E170 and xanthan gum; Kerry Food Service Bristol
UK) was hydrated with the Pollock protein solution described above at a ratio of
1.25 parts Pollock protein solution to 1 part Kerry Henry Jones Gold Batter

tempura batter mix.

4. The Kerry Food Service batter mix described above was also hydrated using
water, at a ratio of 1.25 parts water to 1 part Kerry Henry Jones Gold Batter

tempura batter mix.

1 Per cemrtagms2iatosomduct i on



20 Each batch of cod tails prepared according to Exanple 10 was tested by
an i ndependent taste panel as in Exanple 5. The results of these tests are
sunmar i sestoiniifiaidee 11. WO 2011/ 101664PCT/ GB2011/ 05028@CT/daR0t1/0Fadsbe 11
Type (1-6) Colour Visuals Texture Flavour Average Reduced Fat Tenpura
Batter Protein (1)* 8 7 6 6 6.75 No 5Pgotein (2)

5. A Tazaki Foods tempura batter mix (wheat flour, E500, sesame powder, mustard,
iron, thiamin (B1), riboflavin (B2) and folic acid; Tazaki Foods, Enfield, UK) was
hydrated with the Pollock protein solution described above at a ratio of 1.25 parts

Pollock protein solution to 1 part Tazaki Foods tempura batter mix.

6. The Tazaki Foods tempura batter mix described above was also hydrated using

water, at a ratio of 1.25 parts water to 1 part Tazaki Foods tempura batter mix.

The compositions of the above batter compositions are summarised in Table 9.

10
Table 9
Batter type (1-6) 1* 2 3 4 5 6
Batter (wt%) 43.9 44 .4 43.9 44 .4 43.9 44 .4
Water (wt%) 55.55 55.6 55.55 55.6 55.55 55.6
Pollock Protein (wt%) | 0.55 0 0.55 0 0.55 0
Alkali metal (mol/kg) 0.021 0.27 0.287 0.287 0.056 0.056

15

20

25

*Edible batter composition according to the invention

Frozen cod tails were cut to 50g and to the same dimensions.

For each of the batter compositions 2, 4 and 6, eight frozen cod tails were coated in a
standard adhesion batter, 6% pick-up by weight, and wheat flour (intermediate), 6% pick-
up by weight, before applying the standard tempura batter held at 14°C, 24% pick-up by
weight. These were then par-fried in rapeseed oil at 190°C for 23 seconds and frozen at
-18°C.

For each of the batter compositions 1, 3 and 5, eight frozen cod tails were coated in a
standard adhesion batter, 6% pick-up by weight, and wheat flour (low sodium dry
intermediate), 6% pick-up by weight, before applying the protein tempura batter held at
14°C, 24% pick-up by weight. These were then par-fried in rapeseed oil at 190°C for 23

seconds and frozen at -18°C.
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Tazaki Foods Tenpura Batter Protein (5) 2
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Products for each batter were reconstituted in palm oil at 182°C for 3 minutes.
Example 12 — Fat analysis

5 Each batch of cod tails prepared according to Example 11 was analysed for its fat
content using a Smart Trac Rapid Fat Analyzer (CEM, Buckingham, UK) according to the

procedure outlined in Example 4.

The results of the fat analysis for each batch of chicken nuggets are summarised in

10 Table 10.
Table 10
Type (1-6) Fat Content Average Reduction’
Reduced Fat Protein (1)* 6.71 6.69 6.70
30.45%
Tempura Batter No Protein (2) |4.70 4.62 4.66
Kerry Foods Protein (3) 7.36 7.47 7.42 5
-31.29%
No Protein (4) | 9.81 9.66 9.74
Tazaki Foods Protein (5) 6.58 6.62 6.60
-20.00%
Tempura Batter No Protein (6) | 7.85 7.99 7.92

*Edible batter composition according to the invention
' Percentage fat reduction obtained by protein containing batters compared to non-
15 protein-containing batters of the same type.

% Negative fat reduction indicates an increase in fat uptake.
Example 13 - Taste Testing

20 Each batch of cod tails prepared according to Example 10 was tested by an independent

taste panel as in Example 5.

The results of these tests are summarised in Table 11.




113175 No Protein (6) 6 56 6 5. 75 *Edible batter conposition
according to the invention Both the Kerry and Tazaki protein-containing
product s weneiffowsd t o be much tougher, 5 chew er, nuchPoTldB2n11/50286ai ni ng
raw fl avour notes and there was a significant col our |oss conpared to the
non- pr ot ei n-cont ai ni ng batters. These results show the need for a
specifically designed batter for use WP th the protein. Sinply adding the
protein to a standard batter resulted in a significant |oss of texture and
10 an increase in fat pick-up. Exanple 14- Methods of M xing Thi s

Exanpl daiderdhstrates the effect that correct mixing can have in increasing
t he fat—i5reductionrobseryed w ST g i diriye. hat nposiiions) of
t he invention. Reducle-z&i:(;t'g)renpl]rrego@@;ter\h%@gl hﬂ?gu{#ﬁe rﬁea(?(t%?gred ?‘\é%'J%én ura
bat t erl Riducet Fadesc| Phaéini(n)*Exanpd e 3 wasy added | 2 wt % ¢f 20 dr g.76hi cken

protein as descri bed—m—Ex,anE)ldfe\fS—@RmLeus—LnduéLH#s_(
USA) . | Tie8RHr& Batter walolrateit €d wid h vat €r’ at

1.29 parts|@ater tpb/1 part
reduc q(efr'ﬁl,thoe(\fgpura pﬁ}téiﬁr(?,}jry X, WO |2pT1/101664PCT/ 532011/ 059286
No Protein (4) |8 5 7 6 6.5
Tazaki Foods Protein (5) 2 1 1 3 1.75
Tempura Batter | No Protein (6) | 6 5 6 6 5.75

*Edible batter composition according to the invention
Both the Kerry and Tazaki protein-containing products were found to be much tougher,
5 chewier, much oilier, containing raw flavour notes and there was a significant colour loss
compared to the non-protein-containing batters.
These results show the need for a specifically designed batter for use with the protein.
Simply adding the protein to a standard batter resulted in a significant loss of texture and
10 an increase in fat pick-up.

Example 14 — Methods of Mixing

This Example demonstrates the effect that correct mixing can have in increasing the fat

15 reduction observed when using the edible batter compositions of the invention.

Reduced Fat Tempura Batter Mix 1

To the reduced fat tempura batter dry mix described in Example 3 was added 1.2 wt% of
20 dry chicken protein as described in Example 3 (Proteus Industries, Gloucester, MA,
USA). The mixture was hydrated with water at 1.25 parts water to 1 part reduced fat

tempura batter dry mix.



- 56 - Reduced Fat Tenpura Batter Mx 2 The reduced fat tenpura batter dry
m x described in Exanple 3 was thoroughly m xed with oil to evenly spread
the oil owerourlioiéengredi ents. 1.2 wei ght percent of thePdmyGBR2hiiloises65s
protein as described in Exanple 3 (Proteus Industries, G oucester, MA USA)
was added and the batter mx and protein were given a very gentle m x. The
resulting mxture was hydrated with waber at 1.25 parts water to 1 part
reduced fat tenpura batter dry m x. Reduced Fat Tenpura Batter Mx 3 10 The
reduced fat tenpura batter dry m x described in Exanple 3 was hydrated

usi ng tReduchd FlabhempdracBatterdivntd on al so described in Exanple 3, at a ratio
of 1.25 parts chicken protein solution to 1 part reduced fat tenpura batter
dry m x. 15 Standard Tenpura Batter M x A conparative batter conposition
not corihe reidnged fatttempuva baiicredgr mik dyscibeddn \Exaapld G vaysl tralreudghhe ngtexthdar d

tenpura patter dry m X scribed jn Ex le 3 at. ratio of 1.25 rts
ver o Sttt G avanY SR Pe @ es b mares Bhisy 12 ReiohhRoiseLS AR oken

CONPOS igrbt@MSaHEFMBEH EXEMpIe (PrdldtisiRdustadd &iddcestétt mwsi%)%é §dgdeeduced
Fat Batters 1*, 2*, 3* Batter (W% 44.4 43.87 Water (W% 55.6 55.6
and the batter mix and protein were given a very gentle mix. The resulting mixture was

hydrated with water at 1.25 parts water to 1 part reduced fat tempura batter dry mix.

Reduced Fat Tempura Batter Mix 3
10

The reduced fat tempura batter dry mix described in Example 3 was hydrated using the

chicken protein solution also described in Example 3, at a ratio of 1.25 parts chicken

protein solution to 1 part reduced fat tempura batter dry mix.

15 Standard Tempura Batter Mix

A comparative batter composition not containing protein was prepared by using water to
hydrate the standard tempura batter dry mix described in Example 3 at a ratio of 1.25
parts water to 1 part standard tempura batter dry mix.

20

The above batter compositions are summarised in Table 12.

Table 12
Standard Reduced Fat
Batter Batters 1*, 2*, 3*
Batter (wt%) 44.4 43.87
Water (wt%) 55.6 55.6
Pollock Protein (wt%) | O 0.53
Alkali metal (mol/kg) 0.27 0.021

*Edible batter composition according to the invention
25

All tempura batters had the same viscosities.
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195C §or 23 seconds 30 and frozen at -18C.

Twelve frozen 12 g chicken nugget cores were coated with a precook predust 6% pick-
up by weight, and cooked for 5 minutes in a Hobart Convection Steamer CSD-06126
Oven, London UK, on full steam 100°C. Wheat flour (low sodium intermediate), 6% pick-
up by weight was applied before applying the reduced fat tempura batter mix 2 described
20 above (edible batter composition according to the invention), held at 14°C, 24% pick-up
by weight. The nuggets were then flash fried in rapeseed oil at 195°C for 23 seconds

and frozen at -18°C.

Twelve frozen 12 g chicken nugget cores were coated with a precook predust 6% pick-
25 up by weight, and cooked for 5 minutes in a Hobart Convection Steamer CSD-06126

Oven, London UK, on full steam 100°C. Wheat flour (low sodium intermediate), 6% pick-

up by weight was applied before applying the reduced fat tempura batter mix 3 described

above (edible batter composition according to the invention), held at 14°C, 24% pick-up

by weight. The nuggets were then flash fried in rapeseed oil at 195°C for 23 seconds
30 and frozen at -18°C.



WO 2011/ 101664PCT/ GB2011/ 050286 - 58 - Each batch of chicken nuggets was
then reconstituted by frying in palmoil at 182C for 3 mnutes and 15
seconds. woO b1l t he nuggets were anal ysed for fat ceorari1dse2set her
half were tested by a taste 5 panel. Exanple 15 - Fat anal ysis Each batch
of chi cken nuggets prepared according %o Exampl e 14 was anal ysed for its 10
fat content using a Smart Trac Rapid'ﬁ t Anal yzer (CEM Bucki ngham UK)
according to the procedure outlined in Exanple 4. The results of the fat
anal ysis for each batch of chicken nuggets are summarised in Table 13. 15

Tabl e Eachhatchool dvickepvitudpemasitien(racoystiReed by ifying iStratnd @il @t T8AYufer Bat t er
14. 86 Jrﬁlm&l%s]a%'dll% é\gd%ngg_duced Fat Tenpura Batter 1* 12.63

Half of the nuggets were analysed for fat content, the other half were tested by a taste

5 panel.
Example 15 — Fat analysis
Each batch of chicken nuggets prepared according to Example 14 was analysed for its
10 fat content using a Smart Trac Rapid Fat Analyzer (CEM, Buckingham, UK) according to

the procedure outlined in Example 4.

The results of the fat analysis for each batch of chicken nuggets are summarised in

Table 13.
15
Table 13
Fat  Content
(Wt%) Average (Wt%) | Reduction’
Standard Tempura
Batter 14.86 | 14.12 | 14.49 N/A
Reduced Fat
Tempura Batter 1* 12.63 | 12.25 | 12.44 13.01
Reduced Fat
Tempura Batter 2* 10.56 | 10.03 | 10.30 28.01
Reduced Fat
Tempura Batter 3* 11.22 | 10.84 | 11.03 22.87

* Batter composition according to the invention
! Percentage fat reduction obtained by protein containing batters compared to standard
tempura batter

20



12.25 12.44 13. 01 Reduced Fat Tenpura Batter 2* 10.56 10.03 10.30 28.01
Reduced Fat Tenpura Batter 3* 11.22 10.84 11.03 22.87 * Batter conposition
accor di ngvobaotihwideaventi on 1 Percentage fat reduction olpCcaigediingoyssot ei n
containing batters conpared to standard tenpura batter WO

2011/ 101664PCT/ GB2011/ 050286 - 59 - This Exanple clearly denonstrates that
opti mum fat reduction is obtained wheR’ the batter conposition is prepared
by a net hod which ensures full hydration of the protein and/or peptide

m xture. 5 Exanple 16 - Taste Testing Each batch of chicken nuggets
pr epar diisaExampien §lecdy Hemensirates (el eptistwa ol redudtinad dpertdeined tverare theanel

as in lf))éﬁt'éq:’lcgmtriosition is prepared by a method which ensures full hydration of the protein
and/or peptide mixture.

5 Example 16 - Taste Testing

Each batch of chicken nuggets prepared according to Example 14 was tested by an

independent taste panel as in Example 5.

10 The results of these tests are summarised in Table 14.

Table 14

Colour Visuals Texture Flavour | Average
Standard Tempura
Batter 7 7 7 6 6.75
Reduced Fat
Tempura Batter 1* 6 5 4 5 5
Reduced Fat
Tempura Batter 2* 6 6 6 5 5.75
Reduced Fat
Tempura Batter 3* 6 6 6 5 5.75

* Batter composition according to the invention

15 The results show that there are only minor differences observed by consumers between
reduced fat products and standard products, even where the specified mixing techniques

provide as much as 30% fat reduction.



10 The results of these tests are summarised in Table 14. Table 14 Col our
Vi sual s Texture Fl avour Average Standard Tenpura Batter 7 7 7 6 6.75
Reduced PRaD 20ewmpusea Batter 1* 6 5 4 5 5 Reduced Fat TenporsaHAatis0288* 6

-60 -

Claims

1. An edible batter composition for frying in fat and/or oil, said edible batter

composition comprising:

5
(a) 27 to 57 weight percent flour;
(b) 40 to 70 weight percent water; and
(c) 0.15 to 3.0 weight percent of a protein and/or peptide mixture derived
from animal muscular tissue,
10

and wherein the edible batter composition comprises less than or equal to 0.030 mol/kg

of alkali metal ions.

2. An edible batter composition according to Claim 1, wherein the protein and/or
15 peptide mixture derived from animal muscular tissue is obtained from fish, poultry or

meat.

3. An edible batter composition according to Claim 1 or Claim 2, wherein the protein

and/or peptide mixture is selected from:

20
(i) a protein mixture of myofibrillar and sarcoplasmic proteins derived
from animal tissue; and/or
(i) a peptide mixture prepared by enzymatic degradation of a protein
mixture of myofibrillar and sarcoplasmic proteins derived from animal
25 tissue.
4. An edible batter composition according to any one of the preceding claims,

comprising from 0.25 to 2.0 weight percent of the protein and/or peptide mixture.

30 5. An edible batter composition according to Claim 4, wherein the composition

comprises from 0.5 to 1.0 weight percent of the protein and/or peptide mixture.



6 6 5 5.75 Reduced Fat Tenpura Batter 3* 6 6 6 5 5.75 * Batter conposition
according to the invention 15 The results show that there are only m nor

di f f er encw® 20hig@i66e¢d by consuners between reduced fat piroaGR2011z2030286t andar d
products, even where the specified m xing techni ques provide as nmuch as 30%
fat reduction. WD 2011/101664PCT/ GB2011/050286 - 60 - Clains 1. An edible
batter conposition for frying in fat-8hd/ or oi |, said edible batter
conposition conprising: (a) 27 to 57 weight percent flour; (b) 40 to 70

wei ght percent water; and (c) 0.15 to 3.0 weight percent of a protein

and/ or Gpept iAde edible hadtedexompsgition according to any one of the preceding claims,

wherein the edible batter composition comprises less than or equal to 0.025 mol/kg of

alkali metal ions.

57. An edible batter composition according to Claim 6, wherein the edible batter

composition comprises less than or equal to 0.020 mol/kg of alkali metal ions.

8. An edible batter composition according to any one of the preceding claims, further
comprising a chemical or biological leavening system.

10
9. An edible batter composition according to Claim 8, wherein the chemical
leavening system comprises at least one alkaline leavening agent and at least one acidic

leavening agent which react together to form carbon dioxide gas.

15 10.  An edible batter composition according to Claim 8 or Claim 9, wherein the
chemical leavening system comprises one or more alkaline leavening agents selected
from: sodium bicarbonate, sodium carbonate, ammonium bicarbonate, ammonium

carbonate, potassium bicarbonate, potassium carbonate, and potassium bitartrate.

20 11.  An edible batter composition according to any one of Claims 8 to 10, wherein the
chemical leavening system comprises one or more acidic leavening agents selected
from: monocalcium phosphate, dicalcium phosphate, monosodium phosphate, sodium

aluminium phosphate, and sodium acid pyrophosphate.

25 12.  An edible batter composition according to Claim 10 and Claim 11, wherein the
chemical leavening system comprises sodium bicarbonate, sodium acid pyrophosphate

and monocalcium phosphate.

13.  An edible batter composition according to any one of Claims 8 to 12, wherein the
30 chemical leavening system provides greater than 90 mole percent of the alkali metal ions

in the edible batter composition.



fromani mal nmuscul ar tissue, and wherein the edible batter conposition
conprises less than or equal to 0.030 nol/kg of alkali metal ions. 2.An
edi bl e bavoeniiconwasi ti on according to Caim1l, wherei nPCI&EROYEBIIZ6and/ or
15 peptide m xture derived fromani mal muscular tissue is obtained from
fish, poultry or neat. 3.An edible bat&er conposition according to Caim1l
or Claim2, wherein the protein and/ of peptide m xture is selected from 20
(i) a protein mxture of nyofibrillar and sarcoplasm c proteins derived
fromanimal tissue; and/or (1i) a peptide m xture prepared by enzymatic
degr addtdi on Aot edible diaélen apmaasitionoaceardingbloi Bnyurongnaf dhe qupteding clgimst ei ns
derive r i qral i 4. i a C Fti0 C i to
any. ondspo B8 EEk B Frort o' A UL CRBRIE IO BoREBIR A, (0,
of t he wrightgiencemt diatze faptanderom Vtta36. weiy¥d (20ddnt 1idé 64PCT/ GB2011/ 050286 -
61 - 6.An edible batter conposition according to any one of the preceding
clains, wherein the edible batter conposition conprises |ess than or equal
to 0.92% molAk@dtie A@l i comidalttion0BScor@ing. BNakyli dHee obahd §reSEUMP LidinaN
according to Claim6, wherein the edible batter conposition conprises |ess
t han orcoawiaingtfeono 1620 Howeight percantefinative oamodiied.stargh. An edi bl e batter
conposition according to any one of the preceding clainms, further
conprising a chem cal or biological |eavening system 10 9. An edible

bat t er 16onpdsi ¢dible batteocainpgsition &tairding,to Whemel 5 wheeeio hieersi@ath isesalestadg

system_conpri.ses at | east one_al kaline |eavening agent, and at .least .one
o i o TR el AL i DR BN STy TEWYeT BeiFecsroh B . 15
tlg- A0 &thrbh endtiet Bde SRATMNTHbAIAEY AES BtEHRON&teChad BlaBembdifbdNpBa Mehei N
e
native tapioca starch, modified tapioca starch, native potato starch, and modified potato

starch.

17. An edible batter composition according to any one of the preceding claims, further
15 comprising up to 10 weight percent relative to the edible batter composition of one or
more colouring agents selected from: milk powder, skim milk powder, whey powder,

dextrose, lactose, turmeric extract and paprika extract.

18.  An edible batter composition according to any one of the preceding claims, further
20 comprising up to 6 weight percent of an edible fat and/or oil relative to the edible batter

composition.

19.  An edible batter composition according to Claim 18, wherein the edible oil
comprises at least one of sunflower oil, rapeseed oil, maize oil, groundnut oil, sesame all,

25 soybean oil or palm oil.

20.  An edible batter composition according to any one of the preceding claims, having

a pH in the range of from 5.0 to 9.0.

30 21.  An edible batter composition according to any one of the preceding claims, the
composition not comprising acidifying or basifying agent other than as part of the

chemical leavening system.



chem cal | eavening system conprises one or nore al kaline | eaveni ng agents
sel ected from sodium bi carbonate, sodi um carbonate, anmoni um bi carbonat e,
anmoni umwenbon@ie@d pot assi um bi car bonat e, pot assi um carPboG2e11/@0286
potassiumbitartrate. 20 11. An edible batter composition according to any
one of Clainms 8 to 10, wherein the chem cal |eavening system conprises one
or nore acidic | eavening agents sel ecbed from nonocal ci um phosphat e,

di cal ci um phosphat e, nobnosodi um phosphat e, sodi um al um ni um phosphate, and
sodi um aci d pyrophosphate. 25 12. An edi ble batter conposition according to
d ai m £8. and\ pregurgor compesitien ot preperiegrianeadible Hadar agmegsitienas siefined s

sodi um_h| t i j : . nmonocal ci um phosphat e.
13 an Yo SR Fio 20 M BBl B RO BN e o " ai s 8 1o 12,
wherein the 30 chem cal | eavening system provi des greater than 90 nol e
percent of the alkali nmetal ions in the edible batter conposition. WD
2011/ 10166488/ Cﬁ%%ﬁﬁd@@@@teoqm%ﬁ flous 2Ndn edi bl e batter conposition

accorgli ng t gphany P tdb. ot WEIgRI S&BEhNE £HA rﬁ%teiﬁ\’@ﬁﬂl%'rr{)egﬁ'& i@ure £PNPri ses
fromO to 100 wei ght p_ercen%J wheat flour,, fromO to 100 wei ght percent

mai ze flour and fadefRedinany3onees @himpéieént rice flour. 5 15. An edible
batter conposition according to any one of the preceding clains, conprising
from1l.5 to 18 weight percent of native or nodified starch. 16. An edible
bat t er andnplesreini the mecwsdi ogmpositGhracompbsesAless ¢han dhequsd! do OL050smekkgeof ed
from nghga:ﬁgp%faat starch, nodified wheat starch, native maize starch,

nodi f i 78" '98%starch, native rice starch, nodified rice starch, native
pea g arch, nodified pea starch, native tapioca starch, nodified tapioca
starch, native potato starch, and nodified potato starch. 17. An edible
bat t er ZSenpdsiPre@HsceYPaPFitoN @caprdingnéo ilaim&2pconwiisig Fpai A0 tudther 15
conpri g L ght | at. i to the edible batter
conposmeil?%]r}%%{éégﬁqeﬁg]}@%rrrg{r&en gﬁ(ﬁ/gﬁ %%tg’%argé‘ﬁqu selected from mlk powder,
skimm |k powder, whey powder, dextrose, |actose, turmeric extract and

01 1 ho 38" ecAuP TGV EPE TP ORIt RBF B aB IR TE P Ty LB GRG0 e oF o

ed! bl % ﬂeaéerﬁaﬂ(h@rpr@ie!in g@dj/@t bé’;ﬁideQntxhﬁe.edi b! e batter co_rrposi ti on. 19. An
edi bl e batter conposition according to Caim 18, wherein the edible oil
conprises at |east one of sunflower oil, rapeseed oil, maize oil, groundnut

oil, sesgane APEFecu&rbr il écé&'ﬁ?iﬂ?ltg‘a?{ lone APCIARsSS B g4,bﬁ'lhéferin the .

conposition atcording to any one o he preceding clains, having a pHin
t he r amgecuws$orfeoomditontaonfrdes JssAthamor eqidlite Okt reol/kgpofidisilitmetal @osor di ng
to any one of the preceding clains, the

20 26. A precursor composition according to Claim 25, wherein the precursor

composition comprises less than or equal to 0.033 mol/kg of alkali metal ions.

27. A precursor composition according to any one of Claims 22 to 26, further
comprising a chemical or biological leavening system.

25
28. A precursor composition according to Claim 27, wherein the chemical leavening

system is as defined in any of Claims 9 to 12.

29. A precursor composition according to Claim 27 or Claim 28, wherein the chemical
30 leavening system provides greater than 90 mole percent of the alkali metal ions in the

precursor composition.



conposition not conprising acidifying or basifying agent other than as part
of the chem cal |eavening system WD 2011/101664PCT/ GB2011/050286 - 63 -
22. A precwoor/wosposi tion for preparing an edi bl e batt ecT@BpOHISHISEN as
defined in any of Clainms 1 to 21, the precursor conposition conprising:
(a)45 to 95 weight percent flour; and 5(b)0.25 to 5.0 weight percent of a
dry protein and/or peptide m xture asdefined in any one of Cdains 1 to 3,
and wherein the precursor conposition conprises |ess than or equal to 0.050
nol /kg of alkali nmetal ions. 10 23. A precursor conposition according to
d ai m 39, cdhpracsisay qqrmﬂsﬂlomoamr@ng touanyenepet Etaims id2 tchaédpwberimthend/ or
peptid r S r.di

conpri glpwgéérﬁéﬁ']&%s got o) 10 3°§Ie"|%ﬁﬁt @%Cger cee%{ttﬂoﬁ f fﬁo(m%rtgt @lﬂ)n\svglﬁg} gé@[?ﬁgt i de
nixturenmzéﬂou#hmwm@uKHDKMDW@@bSpmtemr&edmndlng to any one of Clainms 22 to
24, wherein the precursor conposition conprises |less than or equal to 0.042
nmol /' kg of alkali metal ions. 20 26. A precursor conposition according to

G ai ng 27, beédmréd}ecd?ﬁ&%w&péc@&aﬂgstbtér@noﬁ@rmrcmg@ﬁs bes dhatbririshfgial to
0. 033 m)llk%‘ of alkali netal ions recursor conposition according to

any ondrost 2 taiddsweight peroent of mativreeer @@dﬁfiﬁﬂﬁ@f@ha cherical or bi ol ogi cal

| eaveni ng system 25 28. A precursor conposition according to Caim 27,
wherein the chenical |eavening systemis as defined in any of Clains 9 to
12. 329. A prextuscsoconsmogiasi dcaandiag dor@iamy 1o whieaeim ta& sdmrc@liaiseiebﬂad

wherein the chemn ca 0 Ieav ng ,system provi des ter tha nol e
oty TEfils el STt anoflRg WAL (B e oty S, fsiied maie
10 starch, native rice starch, modified rice starch, native pea starch, modified pea starch,

native tapioca starch and modified tapioca starch.

33. A precursor composition according to any one of Claims 22 to 32, which further
comprises up to 15 weight percent relative to the precursor composition of one or more
15 colouring agents selected from: milk powder, skim milk powder, whey powder, dextrose,

lactose, turmeric extract and paprika extract.

34. A precursor composition according to any one of Claims 22 to 33, further
comprising up to 10 weight percent of an edible fat and/or oil relative to the precursor

20 composition.

35. A precursor composition according to Claim 34, wherein the edible oil comprises
at least one of sunflower oil, rapeseed oil, maize oil, groundnut oil, sesame oil, soybean
oil or palm oil.

25

36. A precursor composition according to Claim 34 or Claim 35, preparable by:

(i) mixing all of the components of the precursor composition except for
the protein and/or peptide mixture in a mixing apparatus so as to

30 form a blended composition coated in the edible fat and/or oil;



WO 2011/ 101664PCT/ GB2011/ 050286 - 64 - 30. A precursor conposition according
to any one of Clains 22 to 29, wherein the flour conprises fromO to 100
wei ght pewoenti/mneat flour, fromO to 100 wei ght percentcraiBzelffdsess and
fromO to 30 weight percent rice flour. 5 31. A precursor conposition
according to any one of Clains 22 to 30, conprising from2.5 to 30 wei ght
percent of native or nodified starch: 0232, A precursor conposition
according to Claim31, wherein the starch is selected fromnative wheat
starch, nodified wheat starch, native maize starch, nodified nmaize 10
starch, nati(i)e rinaisingt thecldry msdiein eddiarc eeplider ahixtunaitwithe theablendecth,

nodi fi ed pea star v d d .starch.

33. A precursor %Pn ggﬁlbbofﬁorégsggé) ﬁn%tc ot%gkm dgpg Jt!&fa?@&lzggﬁ%&gz whi ch
further conpri sesmmmré cerﬁﬁnmuwtanumymnbanedIbeyttheaedtbdn fahangioeoilr sor
conposition of one or nore 15 col ouring agents selected from mlk powder,
skimm |k powder, whey powder, dextrose, |actose, turneric extract and

papr i ka7ext r@gtecursor %é}mpﬁsmbﬁ%%ér@fngc@msdr{é STCIamELL kg6 L hidRYpréVigesf
Cainms 22 to 33, further conprising up to 10 wei ght percent of an edible

fat andinordigle|batier gompesition mélnprae@tlrleéhe PN ISOPRIET 5.0 9.038hen G9teci sor
conposi Li-Qmp %&ﬁﬂét‘d&f'ﬂ%b (i or 08 ?é BiehBEd SithRdProCrd é:]%r@ @%t g%e same

| east &he of ower rape mal ze ol l, groun nut” or'l%,
oi |, soydieaio obthinoa tqwllommolpart%)y \A’b‘zﬁghtA pr ecursor conposition according to

Claim34 or Caim35, preparable by: (i)mxing all of the conponents of the

precursor conposition except for the protein and/or
pept{@lggm XtAlhesthéd df Prep gaﬁﬁaéc%lésoa‘-t’@r%M@sﬁ@ﬁ%@défnﬁ’é@ﬂd%ﬁg@f@@ﬁ' tion
coated in the edible fat and/or oil WO 2011/ 101664PCT/ GB2011/ 050286 -

- (i) RiximsgT tneldegmpisieethe stea/brddinst4Qito 9 retls Syweishtofavaiertedelito

Comar nOLhs P MORFSY & hadltel) odiosiR B HoRiGH Rl O GRS fo%y Byt ure
pr ecy(rjs*.cmobtampwatmfdrmaarmtda\Mgghb any one of Clainms 22 to 36, which
provi des

15 39. A method according to Claim 38, wherein the precursor composition is as defined
in Claim 36.

40. A method of preparing an edible batter composition as defined in any one of

Claims 1 to 21, the method comprising the steps of:

20
(i) dissolving the protein and/or peptide mixture in water to form a
protein and/or peptide solution; and
(i) combining the protein and/or peptide solution from step (i) with
remaining components of the edible batter composition to form a
25 slurry.

41. A method of preparing a food product comprising providing a food substrate with
a coating layer of an edible batter composition as defined in any of Claims 1 to 21, and
frying the batter-coated food substrate in oil and/or fat to provide a cooked or part-

30 cooked batter-coated food substrate.



an edi ble batter conposition having a pHin the range of from5.0 to 9.0.
when 60 to 30 parts by weight of the precursor conposition are blended with
40 to 70 wernwsl/toyeewei ght of water, to obtain a total of PCOGHRArTSISE

wei ght. 10 38. A nethod of preparing an edible batter conposition as defined
in any one of Clains 1 to 21, conprising the step of adding 40 to 70 parts
by wei ght of water to 60 to 30 parts'é “wei ght of a precursor conposition
as defined in any one of Clains 22 to 37, to obtain a total of 100 parts by
wei ght. 15 39. A nethod according to Claim38, wherein the precursor
conposi4Z on A metpdirddordiag inCaimi4h, 3derejo the fasdrsdstsategs @9%0teﬁig‘r@m fighi bl e

batterspféﬁg}g’?ﬁ{etait%ﬁgﬁagfe%'jz‘gﬁ?i in any one of CUains 1 to 21, the nethod

conpri steps ) dissolving the protein and/or peptide
m xture in water to forma protein and/ or peptide solution; and (i)

conbi ni the protein and/o ti solution fromste i, ith mai ni n
o o 0¥ R0 E aarRsala B2 Bheitih e Ha khhstBaiS | 14 sAlected TRt had
of Prep@AfisMEhrtkbR O rkehy 08U, ggmééﬁbngemg&w ding a food substrate with a

coating |layer of an edible batter conposition as defined in any of Clains 1
to 21, and frying the batter-coated food substrate in oil and/or fat to

D011/ 1810ca e Tadh ARpelsshis A 4258l I feod 300PHBTS 'Bldtte b, |
wher ei pouhey, Bod dvhewdis theapetais asdioe pepiidd moturkiis Heriyaalfrémypoulgat , veget abl e

or fruit. 43. A nethod according to Caim42, wherein the food substrate
is selected from5 finfish, chicken, turkey, duck, pork, beef, or venison.

44. 1o st hooh preeychdtardifg (8 8ldimAR, wHaesigitie fdiR dupattarubskledtsl rsmFighect ed
frompoultry, and wherein the protein and/or peptide m xture is derived

f r om p@mdtwhereingha profeireansléer Repdde mixyre s deriyedi™m fiskher ei n t he food
substrate is selected fromfish, and wherein the protein and/or peptide
m xture is derived fromfish. 46. A nethod according to Caim42, wherein
t he f 0dd. sut#simeal_n@d iasc_ereiir@tced)lziimnﬂ,rrwaeceiramhie Vibek elibsttdie ipreetesited &modY or
pepti d(?néglt,xér% \(/avhlaéseirg%rel B/rg%ir]; gr%?opggétide mixture is derived from meat.
15
47. A method according to any one of Claims 41 to 46, wherein the cooked or part-

cooked batter-coated food substrate is subsequently chilled or frozen.

48. A method according to Claim 47, wherein the chilled or frozen cooked batter-

20 coated food substrate is reheated by frying in oil and/or fat and/or by oven baking.

49. A method according to Claim 47 or Claim 48, wherein the frozen batter-coated
food substrate is sprayed with a flavour-enhancing quantity of salt water, wherein the salt
water freezes on contact with the frozen batter-coated food substrate.

25
50. A method according to any one of Claims 41 to 49, wherein the part-cooked
batter-coated food substrate is subsequently fully cooked by frying in oil and/or fat and/or

by oven baking.

30 51. A method according to any one of Claims 41 to 50, wherein the food substrate is
provided with a plurality of coating layers, of which at least one coating layer is of the

batter composition as defined in any one of Claims 1 to 21.



15 47. A nmethod according to any one of Clains 41 to 46, wherein the
cooked or part-cooked batter-coated food substrate is subsequently chilled
or frozerwoO2011/104&@4 A met hod according to O aim47, wherercr2ha/mshskl ed or
frozen cooked batter-20 coated food substrate is reheated by frying in oi
and/or fat and/or by oven baking. 49._ A nethod according to Caim47 or

Cl aim 48, wherein the frozen batter-cBated food substrate is sprayed with a
fl avour-enhanci ng quantity of salt water, wherein the salt water freezes on
contact with the frozen batter-coated food substrate. 25 50. A nethod
accor di9Zg t &\ aejhashecesrdiap 4¢ fadaim St,.ovayeinviideastrihe loetgsnoating tslyedis of an

batter- 0 rate d S ull ooked by frying in oil
and/ or e?quqé §%%‘§rocfoq“b‘§s/°%§@té‘naa%§?ﬁ”§8%gﬁﬁgqu%%"ﬁgé téczg()rdi ng to any one of
Clains 41 to 50, wherein the food substrate is provided with a plurality of

coating_| ayers, of which at |east_one coatj | ayer is of the batter.
conpositl on e ARRPTIIRG 4R TARES b Or iRl Ee IWhe el Praggst coating layer is
2011/4 QpphdPEiFé 520 1Hd 508280 stratB/ - 52. A nethod according to Caim 51,

wherein at | east "'the outer coating |ayer is of an edible batter conposition
as defined in any one of Clains 1 to 21. 53. A nethod according to Claim

51 or aim LNy C L i i i to
the f oot sutspriFachaias Sy thelaRUAR STYTEg ncteAPlE oy SlictEhe o' o5
wher ei raddhienélbogrosidbd witht & |east addildyieonfb Icgnyperdiondiestibliettattat. | east one | ayer

of a conventional edible batter. 10 55. A nethod according to any one of
Clains 51 to 54, wherein the food substrate is additionally provided with

at | eags. onen hwedd 8dcording b @hyRMeadfeigimsest eslsd romeIreRdFbodrBusEtEtols r usk
and/or flour. 56.A food product preparable by a nethod as defined in any

one of addifiongliunrovisiegsvitmat least ong layssf gpoetgEmediaipyalestad fram isadeupd r at e

havi ng atdn of an edible batter conposition as defined in any
one of a@dgol(?n%é 19?&0/6'}2/ -ur. 58. A food product according to Claim57, wherein

the food substrate having a 20 coating | ayer of an edible batter
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Claimg 56 or Claim57, wherein the food substrate is selected fromfish,

poultry, neat, vegetable or fruit, 25 , , ,
57. A food product comprising a food substrate having a coating layer of an edible

batter composition as defined in any one of Claims 1 to 21.

58. A food product according to Claim 57, wherein the food substrate having a
20 coating layer of an edible batter composition as defined in any one of Claims 1 to 21 has

been cooked or part-cooked by frying in fat and/or oil.

59. A food product according to Claim 56 or Claim 57, wherein the food substrate is
selected from fish, poultry, meat, vegetable or fruit.

25
60. A food product according to Claim 59, wherein the food substrate is selected from

finfish, chicken, turkey, duck, pork, beef, or venison.

61. A food product according to Claim 59, wherein the food substrate is selected from

30 poultry, and wherein the protein and/or peptide mixture is derived from poultry.



60. A food product according to Caim59, wherein the food substrate is
selected fromfinfish, chicken, turkey, duck, pork, beef, or venison.

61. A foosopoudiweds4according to C aim59, wherein the f®ol/GBebs0Sedse i S
selected from 30 poultry, and wherein the protein and/or peptide m xture is
derived frompoultry. WD 2011/101664PCT/ GB2011/050286 - 68 - 62. A food
product according to C aim59, wheref R®the food substrate is selected from
fish, and wherein the protein and/or peptide m xture is derived fromfish.
63. A food product according to Claimb59, wherein the food substrate is

sel ect &2 f r dnio®drasadyct aggordiner tei Glainh 89 prbereimtharidp @ sulpsifste isesalected frem s
derivedg. _fr . . t rdi t.,one of Clainms 57 to
53, wnitety 518 WP hrofi 33oPb kel rREEE U AR YSRT g 1o @ & m 64
which is frozen and which is provided with 10 a fl avour-enhanci ng coati ng

of salt  water_ befor r after bein ozen. . 66. A foo roduct accordin
20 any 63ma. dt ot i poferofty BN Ph ERE eirble ol SEPIALS ReSqi el SR wi 1
a pl ug ghédtyad wheadin the Aot 8nd/ef péhtidematurk §a8ériveREr SR A1y | ayer
conprises an edi ble batter conposition as defined in any one of Clains 1 to

21. 15 67. A food product according to Caim66, wherein at |east the

. I . ol e . .
any. oo & SoRKPhofRRBEARY B f (IS CAmINIc GRnBRISTPEET. 66 or
Claim 67, wherein the food substrate is 20 additionally provided with a

dustcoatj pg | lied directly to the food substrate. 69. A food
o1 aduc Bohcedt HOAGPRvCl 2N oo Rl sBie S d o R NoE HPrb It r at o

i's aﬂﬂiatﬂ%af-bﬁh&{dn’? s&lingi of Rarwaltéraseforens ditay Beingffrozegonvent i onal edi bl e
batter. 25 70. A food product according to any one of Clains 66 to 69,

wherein the food substrate is additionally provided with at |east one |ayer

of an igat er g C : b, fEU AL 07 1y [ nd/ or
cracker6%r'real . 6%@%%#1%%@%&%(%%%1%0@%%% %9 H%;SZ erggf aeogéoeoiursor
conposisubstnatass gedvidesldwitna ghyrality ef obatligpliagsrs28f wbicB at igast hee poeafray ayeon of
a food C%Fﬂ%drllégé an edible batter composition as defined in any one of Claims 1 to 21.
15
67. A food product according to Claim 66, wherein at least the outer coating layer

comprises an edible batter composition as defined in any one of Claims 1 to 21.

68. A food product according to Claim 66 or Claim 67, wherein the food substrate is

20 additionally provided with a predust coating layer applied directly to the food substrate.

69. A food product according to any one of Claims 66 to 68, wherein the food

substrate is additionally provided with at least one layer of a conventional edible batter.

25 70. A food product according to any one of Claims 66 to 69, wherein the food
substrate is additionally provided with at least one layer of an intermediate selected from

breadcrumb and/or rusk and/or flour and/or cracker meal.

71. Use of an edible batter edible batter composition as defined in any one of Claims

30 1 to 21 in the preparation of a food product.
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72. Use of a precursor composition as defined in any one of Claims 22 to 37 in the

preparation of a food product.



